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I - SWMARY

A — PURPOSE AND SCOPE

1 - Ebasco-ECA Contract

The Economic Cooperation Administration, Washington D C en-
gaged Ebasco Services Incorporated under Technical Assistance Contract
TA-4O-1 to conduct field investigations and prepare a report on an Elec-
tric Power Program for the Kingdan of Greece.

The scope of the original contract was extended in May 1949 to
include an investigation and report on the manufactured gas industry in
Greece, which had requested ECA aid for repair and expansion of its fa-
cilities. It was considered desirable to examine the needs of the in-
dustry, its place in the present Greek economy and its future position
when and if lower cost energy becomes available to consumers fram the
proposed development of the hydroelectric and lignite resources of Greece.

2 - Purpose of Gas Investigations

Although there are important lignite deposits in Greece, a
- major part of the country's fuel requirements is met by imports of coal,
fNCle,’oil and charcoal. For the average consumer, fuel prices are very
'fhigh, since heavy import taxes are added and passed to the consumer.

The gas industry uses imported bituminous coal to manufacture
gas, with coke an important by-product. The industry is subsidized by
the Greek government in that it obtains coal at prices below cif (or
foreign exchange) cost, at the expense of other users who make up the
difference by paying a higher price for their own requirements. It re-
ceives further support from the sale of soft coke at prices generally in
line with the high prices of other fuels.

The proposed Electric Power Program and the general ECA program
for Greece envisions the development of indigenous lignite to reduce
Greece's foreign exchange requirements. Development of lignite in bri-
quetted or other form for industry and domestic uses, and the development

of the water resources of the country, will result in lowered energy



costs and serious canpetition to the gas industry‘whichfnqﬁ is_abie"to
show a profit only because of favored treatment in an econamy tied to _

high fuel prices.

Gas is now produced and distributed in two diti§s’of'Giéece'-
. Athens and Piraeus. Plants in Patrés and Volos have not‘operétéd,since
1939 when they were closed because of wartime fuel shortages. A fifth
manufactured gas plant at one time operated in Salonika but was abandoned
in 1917 after a fire destroyed the city. All of the plants use (or did
use) bituminous coal to produce coal-gas, soft coke and tar. 1In addition,
the Athens plant uses a portion of the coke it produces to manufacture
blue water-gas. None of the plants can be adapted to manufacture gas
from Greek lignite, though existing distribution systems could be uti-
lized for distribution of such gas. All equipment is old with exception

of small Otto ovens at Piraeus and Patras.

Ownership, capacity and number of consumers of the several sys-
tems is indicated below:

Capacity Nug?er
, m3/day Mcf/day | Consumers Ownership
Athens (1949) 56,000 | 2,000 2l;, 000 Municipal
Piraeus (1949) 12,500 LLO 4,000 Private Greek company
Patras (1938) 8,500 300 1,200 : Municipal
Salonika (1917) 8,000 280 unknown | Municipal
Volos (1938) | 6,000 200 | 750 | Municipal

It is the‘purpose;of‘thislrépbft toaexamine the gas industry
with respect to

Q?«éidﬁération of, and the economic need for improvement or ex-
:pahsion of present operating facilities at Athens and

Piraeus

B - The economic justification of restbring and operating
formerly used, but presently idle, facilities at Patras,

Volos and Calonika



‘“fThe use of Greek lignite in the manufacture of gas

iﬁ The possible coordination of the present industry with the
i construction of a by;product coke oven to manufacture :
" metallurgical coke

'ie°é The cost of improving, expanding, restoring or construct-
s ing the above-mentioned facilities, and the effect of their
f~operation on Greece's foreign exchange requirements

f_v_;rThe general economy and application of manufactured gas as.
a method of distributing energy for essential use

‘A nunber of alternate plans for improving, exparding or reSuor-
”ing present facilities or constructing new facilities have been sbudied
*and are presented. They include:

a- Athens (Municipal Gas Administration)

Lo Five alternate plans are considered for the improvement
:and development of present facilities.

e Plan A-1. Continuation of present operation with no major
improvements or increase of capacity. Improvement of station instrumenta-
tion, station metering and consumer metering. Maximum plant capacity -
56,000 m /day. Number of consumers - 24,000. Maximum production -
56,000 m /day.

Plan A-2. Improvements in Plan A-1 plus installation of
new carburetted water-gas set large enough for present needs. Operation
of present gas-making equipment discontinued except for emergency. Maxi-
mun plant capacity - 57, OOO m3/day Number of consumers - 24,000. Maxi-
mun production - 56,000 m /day.

Plan A-3. TImprovements in Plan A-1 plus installation of
new carburetted water-gas set as in Plan A-2. Half of present coal-gas
benches operated for coke production. Maximum plant capacity - 81,600
3/day. Number of consumers - 24,000. Maximum production - 56,000 m3/day.

Plan A-lL. Improvements in Plan A-1 plus installation of
new carburetted water-gas set as in Plan A-2. Half of present coal-gas



benches operated for coke production. Installation of high-pressure
storage stations and enlargement of distribution system. Maximum plant
capacity -~ 81, 600 m3/day. Number of consumers - 27,000. Maximum produc-
tion - 81,600 m./day. Increased production absorbed by new consumers
and those now without adequete service.

Plan A-5. Improvements in Plan A-1 plus installation of
new carburetted water-gas set as in Plan A-2. Present water-gas sets
Operated. Installation of high-pressure storage stations. Maximum
plant capacity - 77,000 m3/day. Number of consumers - 2);,000. Maximum
production - 77,000 m3/day. Increased production absorbed by present
consumers now without adequate service.

b - Piraeus (The Hellenic Town Gas Campany Inc)

Three alternate plans are considered for the improvement
and development of present facilities.

Plan P-1. Continuation of present operation with no major
improvements or increase of capacity. Umetered consumers provided with
meters and changeover from wet- to dry-type consumers' meters initiated.
Bomb-damaged gas mains repaired. Maximum plant capacity - 1L,600 m3/day.
Number of consumers - 4000. Maximum production - 12,500 m3/day.

Plan P-2. Improvements in Plan P-1 plus restoration of
Otto oven to maximum capacity for better plant efficiency. Improvement
of station instrumentation. Maximum plant capacity - 17,700 m3/day
‘ NUmber of consumers - LOOO. Maximum production - 12,500 m /day.

Plan P-3. Improvements in Plan P-2 plus enlargement of
distribution system. Maximum plant capacity - 17,700 m /day. Number of
consumers - 6000. Maximum production - 17,700 m /day. Increased produc-
tion absorbed by 2000 new consurers.

¢ - Future Supply, Athens - Piraeue‘

Four alternate plans are considered tor the future ‘gas sup-
ply of Athens -~ Piraeus.



Flan AP-1. Execution of Plans A-l and P-3 and enlargement of
distribution facilities. Combined sales increased to maximum. Max:aum
plant capacity - 121,000 m3/day; Number of conswmers - 2,000, Maximum
production - 121,000 m3/day:

Flan AP-2. Construction of modern by-product coke oven
for production of metallurgical coke and gas - underfired with producer
gas (for maximum gas production). Present distribution facilities en-
larged. Operation of present plants discontinued except for emergency.
Maximum plant capacity - 121,000 m3/day. Number of consumers - 42,000.
Maximum production -~ 121,000 m3/day. Metallurgical coke available for
sale anmually - 4,000 metric tons.

Plan AP-3. Coﬁstruction of modern by-product coke oven
for production of metallurgical coke and gas - underfired with oven gas
(for maximum coke production). Present distribution facilities enlarged.
Operation of present plants discontinued except for emergency. Maximum
plant capacity - 121,0001n3/day. Number of consumers - 42,000, Maximum
production -~ 121,000 m3/day. Metallurgical coke available for sale annu-
ally - 90,000 metric tons.

Plan AP-4. Construction of Lurgi lignite gasification
plant (and oxygen plant) to utilize Greek lignite. Present distribution
facilities enlarged. Operation of present plants discontinued except
for emergency. Maximum plant capacity - 121,000 m3/day. Nunber of con-
suners - 12,000, Maximm production - 121,000 m>/day.

d -~ Patras (City of Patras - Gas Department)

_ Plan B-1. Rehabilitation and operation of plant and dis-
tribution system. Maximum plant capacity - 8500 m3/day. Number -of con-
sumers - 2000. Maximum production - 6000 m3/day.

e - Salonika (City of Salonika - Gas Department)

Plan S-1. Rehabilitation and operation of plant and dis-
tribution system. '

f -~ Volos (City of Volos - Gas Department)

Plan V-1. Rehabilitation and operation of plant and disé
tribution system.



B ~ CONCLUSIONS

1 - Effect of Devaluation of Drachma

At the time this study and report was initiated, the official
"rate of exchange was 10,000 drachmae per US dollar; and this figure has
‘beeh used throughout for convenience. It must therefore be used through-
. out. for converting dollars to drachmae.

Devaluation of the drachma to new official rate of 15,000
dfachmae per US dollar will have no effect on operating costs as deter-
kﬁihed or on conclusions reached, provided fuel and new equipment for gas
plants are purchased in a country that has similarly devalued its cur-
rency.

f fuel is purchased in dollar countries, operating costs will
be slightly higher than figures shown in estimates.

Amount of new investment required will be about 33 per cent
less than indicated if new equipment is purchased in a country that has
similarly devalued its currency. Thus amortization in termms of Greek
foreign exchange at 15,000 drachmae per US dollar will be exactly as
shown in estimates which are based on purchases in the United States at
10,000 drachmae per US dollar. If purchases of new equipment are made
in the United States, amortization requirements in temms of the new
drachma rate will be 50 per cent higher and hence operating costs will
be a few per cent higher than shown in estimates.

2 - Athens - Piraeus

a - The Athens and Piraeus gas systems are a few kilameters
apart but neither system has extra production capacity and there will be
no advantage in tying them together physically, at least at this time.
However, appreciable savings in administrative and operating expenses
should result if the two properties are merged into one operation. Ad-
vantages of a single administrative stat'f, a single accounting and bill-
ing office, and a single maintenance crew, and the accompanying reduc-
tion in operating expenses and selling price of gas are obvious. It is

understood that the present Hellenic Town Gas Company Inc of Piraeus



was an interestéd participant in prewar negotiations involving the re-
assigmment of the expired Athens franchise.

b - The operating efficiency of bo%h the Athens system and the
Piraeus gystem can be improved by betterment of operating and maintenance
methods, elimination of excessive personnel and reduction of unaccounted
losses. Savings thus made can be used to help pay for improvements and
reduce cost of gas to consumers.

¢ ~ The selling price of gas is high because of high fuel costs,
relatively inefficient equipment, high unaccounted losses and use of ex-
ceséive personnel. Reduction in operating expenses can be effected by
attention to these details, but generally. where new money is required to
make improvements, the carrying charges will tend to balance any reduc-~
tion in unit expense resulting fram improved efficiency or higher sales
- volume. Exception may be made if sales volune is appreciably increased,
but in the long term, future fuel prices, lower price of coke and elim-
ination of present coal subsidy will force selling prices to equal or
slightly exceed present prices. Thus it can be expected that, barring
any subsidy by Greek govermment, selling prices must necessarily remain
high.

d ~ Notwithstanding its high selling price, present and future,
analysis indicates that there will be a continuing limited market for gas
because of its convenience to the consumer. However, every effort must
be :sade to reduce cost of gas if it is to maintain its position in the
face of increasing campetition fram electricity and indigenous lignite.

e - Limited additions and improvements to present facilities
at Athens and Piraeus can be justified but shovld be chosen and planned :
to fit into a long—tenn program for ths area.

Installation of a new carburetted water-gas set and certaih :
other improvements at Athens will permit increased production and im-
proved service to consumers now without adequate service. Savings in
operating expense can amortize the investment. Appreciable redu.tion
in Greece's annual foreign exchange requirements can be made by the



gradually increasing use of o0il to replacezcoal - as denand for coke
drops with lignite development. The new equipment can be integrated as
peaking or spare capacity in any long-term plan ultimately selected for
Athens - Piraeus supply.

The restoration of the otto over at Piraeus to original capac-
ity and efficiency can be effected at relatively low cost. Savings in
operating expense and reduction in annual foreign exchange requirements
- will more than balance the cost of restoration

f - For future supply of Athens - Piraeus area, choice lies
between expansion of present old plants, construction of a modern coke
oven plant or construction of a Lurgi lignite gasification plant. None
of the projects will result in appreciably cheaper gas but either the
modern coke oven plant or the Lurgi plant will effect considerable sav-
ings in Greece's annual foreign exchange requirements.

Research will be required on the Greek lignites to determine
their characteristics and adaptability to the Iurgi or similar process.
Results of pilot plant and other tests, and evaluation of actual costs
may indicate that Salonika and other cities of reasonable size can sup-
port a gas system supplied by a lignite gasification plant.

3 -~ Patras

a - Patras plant and distribution system can be rehabilitated
and restored to operation but the- undertaking does not appear attractive
from a business standpoint. ' ' '

b - The small size of the operation and the relatively high
operating and carrying charges would require a sales volume approxi-
mately three times as great as in 1938 to pemit the selling price of
gas to approach present prices prevailing in Athens - Piraeus area.
Under present economic conditions, it does not appear that this sales
volume can be attained.

L4 - Salonika

Facilities abaidoned in 1917, small to begin with and serious-
ly deteriorated by time, have no value in any scheme adequate for a city



the size of Salonika. A complete new plant and distribution system
would be required, and Salonika might be considered as an alternate loca-
tion for a modern coke oven plant mentioned for Athens. However, with
prospects of development of nearby lignite deposits (Ptolemais and
Serres), it appears that Salonika will have its best opportunity to ob-
tain gas when the Lurgi or similar process for utilization of Greek lig-
nite is developed.

5 - Volos
a - Condition of production plant and distribution system pre-
cludes rehabilitation at any reasonable cost. An entire new production

plant would be required and extensive repairs to the distribution system ’
would be needed tc reduce line losses which were excessive in 1938.

b ~ The high investment required, the limited mumber of poten-
tial consumers and the fact that city has no water system (thereby elim-
inating the revenue from water heating), make it extremely doubtful that
restoration of the present gas system can be justified.



C - RECOMMENDATIONS

viv—‘Athens - Piraeus
’It is recommended that:

A a - The Athens and Piraeus properties be merged into one oper-
ating organization to obtain the economies resulting from elimination of
duplicate high-level supervision and other personnel.

, b - Operating efficiency of both the Athens property and the
tPiraeus property be improveé in every way possible. There is opportunity
to improve technical supervision, reduce labor costs in operation and
maintenance, improve plant instrumentation, reduce system unaccounted
losses, and effect savings in accounting procedures.

¢ - The following improvements and additions are recommended
for the Athens system. Total cost is estimated to be $875,000 of which
$665,000 is required in foreign exchange.

i - Install new station metering with capacity of
110,000 m>/day. |

1i -~ Install new carburetted water-gas set to utilize mixed
coke, coal and oil and having capacity of 57,000 m3/day.
Accessories include overhead bin and skip hoist, blow-
Aers, steam accumulator, waste-heat boiler, steam gen-
erating unit, and the necessary piping, fittings, and
instrumentation.

111 - Install new electrostatic tar precipitator.
Vhfiv - Install new oil storage tank, capacity 100 metric tons.

v - Install new tar distillation apparatus, capacity five

metric tons per day.

vl - Provide new instruments for determination of gas anal-
ysis, heating value and for pressure and temperature

control.

vii - Install three high-pressure storage stations in out-
lying sections of distribution system.



Viii - Install 2000 new consumers' meters, dry type, to initi-
~ ate changeover to dry-type meters.

d - The following improvements and additions are recommended
,.for the Piraeus system. Total cost is estimated to be $125,000 of which
-$67,000 is required in foreign exchange.

i -~ Repair Otto oven and restore to original capacity. Re-
place missing instruments and gages.

11 - Repair bomb-damaged buildings.
iii'& Repair bomb-damaged gas mains.

iiv - Install 2000 new consumers' meters; 300 of these are
- to be used on consumers now umetered, remainder will
allow initiation of changeover to dry-type meters.

e - It 1s recommended that present plants in Athens - Piraeus
"be repiaced eventually by either a modern coke oven plant or a Lurgi
lignite gasification plant, Either scheme will effect appreciable
savings in Greek foreign exchange; installation of the coke oven plant
will be dictated by a need for metallurgical coke., The Lurgi plant
can be installed only when pilot plant and other testing has been ac-
complished on the Greek lignites to determine their adaptability to the

process.
2 - Patras

» ‘a= Rehabilitation and ~operation of the Patras gas plant: and
| fdis‘ ibution system is not reccmmended.

‘3 ;,-f,.v Salonika
, a - Rehabilitation and operation of the fonner Salonika gas
»plant and distribution system is not recommended.

':yh - Volos

« a - Rehabilitation and operation of the Volos gas plant and
distribution system is not recommended.

11



 CONVERSION DATA |
METRIC AND ENGLISH UNITS

1 inch (in.) 25.L millimeters = 2.5l centimeters = 0.025) meters -
1 foot (ft) 30.48 centimeters = 0.3048 meters T
1 mile (mi) 1609 meters = 1.609 kilometers

0.03937 inches = 0,003281 feet
0.3937 inches = 0.03281 feet
39.37 inches = 3.281 feet

3281 feet = 0,621l miles

1 millimeter (mm)
1 centimeter (cm)
1 meter (m)

1 kilometer (km)

AREA
1 acre = },0L;7 square meters (mz)i R
1 hectare = 10,000 square meters = 2.L7 acres
VOLWME

0.02832 cubic meters
35.31 cubic feet =

1 cubic foot (cu_ft)
1 cubic meter (m3)

1 Mef = 1000 cubic feet = 28.32 cubic meters

WEIGHT

1 pound (1b) = 0.4536 kilograms

1 kilogram (kg) = 2.205 pounds

1 short ton = 2000 pounds = 907.2 kilograms = 0.9072 metric tons
1 metric ton o

2205 pounds = 1000 kilograms = 1.102 short ton:

PRESSURE

1 inch water (in. water) = 25.} millimeters water

1 millimeter water (mm water) = 0.03937 inches water

1 atmosphere (atm) = 14.696 pounds per square inch = }06.8 inches water =
2.992 inches mercury = 1.033 kilograms per square
centimeter '

1 pound per square inch (psi) = 0.0680L atmospheres = 0.07031 kilograms
per square centimeter = 27.68 inches water

1 kilogram per square centimeter (kg/anz) = 0.9678 atmospheres =
14.22 pounds per square inch

ENERGY-HEAT-WORK

1 British tnermal unit (Btu) = 0.2520 kilogram-calories =
0.000293 kilowatt-hours

1 kilogram-calorie (kg-cal) = 3.969 British thermal units =
0.001163 kilowatt-hours

1 kilowatt-hour (kwh) = 3}13 British thermal units= 860 kilogram-calories

1 therm = 100,000 British thermal units = 25,200 kilogram-calories

1 British thermal unit/cubic foot (Btu/cu ft) = 8.898 kilogram-
calories/cubic meter

1 kilogram-calorie/cubic meter (kg-cal/m’) = 0.112} British thermal
units/cubic foot

12
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,;II'f}GENERAL DISCUSSION

; ’ Important comments and discussions on the individual properties
at Athens, Piraeus, Patras, Salonika and Volos are included in Section
IV - GAS SYSTEMS and reference should be made to that section.

The following pertinent comments are made to enlarge upon the
conclusions and recammendations presented in Section I -~ SUMMARY.

A - GAS AND ITS IMPORTANCE IN THE GREEK ECONGMY

Greece, for many years, has imported a major part cf her fuel
requirements in the form of coal, coke, 0il and charcoal. The gas in-
dustry has played an important part in the nation's economy - while pro-
ducing gas and a portion of the country's coke requirements, it has pro-
vided employment and conserved foreign exchange.

The present maximum hourly gas sendout of the Athens and
Piraeus gas plants is 5200 m3/hour (or 184 Mcf/hour) of mixed gas,
which in terms of energy, is equivalent to the hourly output of a
50,000-kw electric generator operating at 50 per cent load factor. The
energy is delivered to the consumer at considerable less cost to the
Greek economy in foreign exchange than would be the case for the equiva-
lent electric energy produced from imported fuel and at somewhat less

cost than if the energy were produced in thousands of separate coal fires.

Coke produced in the Greek gas plants is soft coke, as distin-
guished from metallurgical coke, and the entire output -~ about 20,000
metric tons per year - is readily absorbed for use in bakeries, lime
kilns, acetylene manufacture, handicraft shops and fer domestic purposes.

Thus, although the equipment is o0ld and relatively inefficient
and production cost and selling prices of gas are high, the present gas
manufacturing facilities have considerable value in the Greek national
economy. As indigenous energy resources are developed, the value of the
present facilities to the nation's economy will diminish. During this
period, the industry will be faced with decreasing revenue from soft
coke sales which can be offset in part by increased water-gas production.



The development of Greek lignite and its adaptation for use by
home and industry in briquetted or gaseous form will require time. It
will probably be many years before large-scale importation of coal and
coke can be appreciably reduced so that for a time the gas industry can
expect to maintain its present position. It must, however, look forward
and be prepared to make the changes and adjustments required by develop-
ment of indigenous resources - otherwise it will either fail completely
or, depending on govermment subsidy, will be reduced to serving only
those consumers whose income permits or whose special needs require the

use of expensive gas.

The tabulation on page 19 shows the present selling price of
gas carpared with electricity and other fuels for the Athens - Piraeus
area.

B - RATES

In Athens and Piraeus, flat rates are charged for gas regard-
less of minimum use or load factor. Industrial and cummercial consumers
are charged higher rates than residential consumers on the theory that
industry can better afford to pay - just the opposite of practice in the
United States where industrial and cammercial consumers obtain the lower
rates that are justified by greater use and higher load factors.

Recarmendation has not been made that rate practices be
changed, but any long-range plan for the gas industry should lnclude

such consideration.

C - IMPROVEMENT OF ATHENS MUNICIPAL GAS SYSTEM

- Recommended improvements for the Athens property include im-
proved station metering and instrumentation, a new carburetted water-gas
set having a capacity of 57,000 m /day, electrostatic tar precipitator
to keep tar out of gas mains and meters; tar distillation apparatus to
renove moisture from by-product tar; three high-pressure storage stations
forkoutlying gsections of distribution system and a number of dry-type
meters to initiate gradual replacement of present wet-type consumers'
meters.



Improvements are discussed in more‘détail in Plan A-5, Section
IIT and in Section IV, Paragraph A~3. Plan A-5 was studied for the
effect of all water-gas production, but actually any cambination of old
and new equipment can be used to take advantége of prices of coal, coke
and oil, and effect savings in foreign exchange.

Preseﬁt conditions in the Athens system are such that maximum
production capacity has been reached and most of the production is ab-
sorbed by consumers near the plant. Distribution pressures are very low
in the outlying sections with result that, though there are many connect-
ed consumers in these areas, they consume little or no gas. Pressure of
gas leaving plant cannot be increased because of the wet-type consumers!
meters. The high-pressure storage stations will correct this condition,
storing gas in off-peak hours and feeding it back into the distribution
mains when the demand occurs. It is contemplated that additional con-
sumers will not be added to the system until a- long-term plan is adopted
for the Athens - Piraeus area.

The modern carburetted water-gas set provides additional capac-
ity at low cost to meet present conditions. All new equipment can be
integrated as peaking or spare capacity in any future plan for supplying
Athens - Piraeus area.

Total new investment is estimated to be $875,000 of which
$665,000 is required in foreign exchange. Annual foreign exchange re-
quirements for fuel can be reduced by as much as $200,000, depending on
the proportion of water-gas produced - such reduction can generally be
expected to exceed the $70,000 required annually for carrying chargeg .
on new equipment. Selling price of gas must necessarily remain highntb :

amortize the new investment.

D - IMPROVEMENT OF PIRAEUS GAS SYSTEM

Recaimended improvements include repair and restoration of
Otto oven to original capacity, improvement of plant instrumentation,
repair of buildings and gas mains damaged by bombing, and the provision
of a quantity of dry-type consumer's meters. These latter items are to
be used for consumers not now metered and to initiate a gradual change
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to dry-type meters. Improvements are discussed in more detail in P&#n
P-2, Section III and in Section IV, Paragraph B-3. It is contemnlated
that additional consumers will not be added to the systea until a long-
term plan is adopted for the Athens - Piraeus area.

The efficient and modern Otto oven cannot be operated at maxi-

mum capacity because of damage incurred as a result of wartime shortage

of skilled labor. By restoring it to maximum capacity, the less effici-
ent horizontal retorts can be operated at lower load factor. This will

result in decreased fuel consumption and lessened labor charges.

Total new investment is estimated to be $125,000 of which
$67,000 is required in fereign exchange. About $24,000 less foreign ex-
change will be required annually for fuel, which exceeds the $7000 re-
quired annually for carrying charges on new equipment. Under present
fuel price conditions, selling price of gas can be slightly under pres-
ent price.

E - FUTURE SUPPLY OF ATHENS - PIRAEUS

The greatest opportunity in the manufacture of gas to effect
appreciable savings in Greek foreign exchange lies in (1) local manufac-
tﬁre of metallurgical coke which would otherwise be imported and (2)
utilization of Greek lignite by Lurgi or similar process. Either proj-
ect could be used as a basis for econemical future supply of Athens -
Piraeus or other large cities.

1 - By-Product Coke Oven

Metallurgical coke is not produced in Greece. In 1938, 18,00C
metric tons of high-grade metallurgical coke were imported for use by
foundries and other industries having metallurgical requirements. In
1948, 15,000 metric tons were imported and approximately 18,000 metric
tons will be imported in 1949. The Greek Ministry of Transport estimates
that 40,000 - 50,000 metric tons will be required annually by 1951 - 1952
when reconstruction gets under way and that 80,000 metric tons will be
needed annually when econamic conditions became normal.

5’16:
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Production of metallurgical coke in Greece forms the basis of
Plan AP-2 (new investment - $6,725,000) and Plan AP-3 (new investment -
-$7,075,000); these plans-are included to show the possibilities of a by-
product coke oven in Greece.

Plan AP-2 makes lLl,000 metric tons of metallurgical coke avail-
able annually while Plan AP-3 makes 90,000 metric tons available annually.
Either plan will produce 75 per cent more gas than is now consumed in the
Athens - Piraeus area and number of consumers can be increased from pres-
ent 28 000 to 42,000. Plans include new distribution facilities for
these additional consumers.

2 - Utilization of Greek Lignite

Processes for utilizing low-grade fuels, such as the Lurgi
process, are relatively new and most of the experience has been gained
in prewar Germany. Before such a process could be utilized in Greece,
considerable research would have to be carried out on the respective
Greek lignites to determine their characteristics and suitability. A
pilot plant would probably be required either in the United States or
Greece or arrangements might be made to test the Greek lignites in
Germany.

Plan AP-4 (new investment - $5,075,000) is based on the Lurgi
or equivalent process and is included to show its possibilities in longé
term saving of foreign exchange. Plan includes a Lurgi plant with ca-
pacity to supply Athens - Piraeus with 75 per cent more gas than is now
consumed in the area and the total number of consumers is increased from
the present 28,000 to 42,000. Plan includes additional distribution fa-
cilities for the new consumers.

F - RESTORATION OF PATRAS GAS SYSTEM

Patras plant and distribution system can be restored and oper-
ated but it will require $175,000 to rehabilitate a property that has a
present value of $110,000 and which will have a value of possibly
$285,000 if restorsd to operation. Because of the small size of the
operation and the relatively high operating and carrying charges, selling



-price or gas will be about 25 per cent higher than for Athens ~ Piraeus,
_or higher if less than 2000 consumers will subscribe. }

In 1938 Patras had a population of 79,000 persons and there
were 1135 consumers subscribing to the use of gas. Average annual use
per consumer was 388 m3. The average selling price of gas was 0.6 that
of its equivalent in electric energy, and 3.0 to 4.0 times its equiva-
lent in wood and charcoal. Based on present prices of electricity,
wood and charcoal, gas at $0. llﬁm or $3 70/Mef would find a camparable
" market.

In the analysis made under Plan B-1 Section III, it is deter-
mined that consumption must average 652 m> for each of 2000 consumers
for gas to be produced and sold at a figure approaching that given above.
This is nearly three times the sales volume obtaining in 1938 and it is
questionable that such sales volume can be attained under existing condi-
tions.

G - RESTORATION OF SALONIKA GAS SYSTEM

Abandoned in 1917, nothing remains of the former production
plant except the site, and those portions of the distribution system
that remain are worthless. Since restoration is impossible, no cost
estimate has been prepared for Plan S-1.

H - RESTORATION OF VOLOS GAS SYSTEM

As a result of the war, very little remains of" the production
plant equipment. Condition of distribution system is questionable.. ;
Since restoration is not considered to be practical or economical, ne
cost estimate has been prepared for Plan V-1.
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APPROXTMATE COST OF FUELS FOR

RESTDENTIAL COOKING, ATHENS-PIRAEUS AREA

JUNE 1919
Cost on Basis of
Lower Heating Value
Unit Cost# Equivalent
Equivalent Drachmae Dollars per
Drachmae Dollars per kg-cal Therm
Gas-Athens 1020 drach/m> $2.89/Mcs 0.27 0.67
Gas-Piraeus 1045 drach/m3 $2.95Mcf 0.28 0.68
Electricity-Athens-Piraeus 230 drach/kwh $0.023/kwh 0.27 0.67
Kerosene 2700 drach/liter $1.02/gal 0.23 0.56 _
Gasoline 2700 drach/liter $1.02/gal 0.22 1 0.55
Wood 5LS drach/kg $0.025/1b 0.18 ooy
Charcoal 940 drach/kg $0.043/1b 0.15 - 0.39 0
Coke 780 drach/kg $0.035/1b 0.12 . |* 0.30
Coal 780 drach/kg $0.035/1b 010 | o235
Lignite 390 drach/kg $0.018/1b 0.0 | - 025 |

Notes: Approximate rate of exchange - $§1 = 10,000 drachmae
1 therm = 100,000 Btu

* ALl items bear taxes reflecting difficult postwar conditions.
Electric rate is special incremental tariff
ad justment.

» but carries fuel
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III ~ ALTERNATE PLANS OF DEVELOPMENT ,'

A - GENERAL

A number of plans are considered in this section for the im-
provement, expansion, or regtoration of present facilities op for the
provision of new facilities for gas supply. The plans generally are
~ based on those improvements discussed in Section IV, with additional
congsideration of gas production from Greek lignite or in connection with
large-scale manufacture of coke for foundry or other metallurgical use
in Greece. 3 study is made to determine the approximate new money re-
quired, approximate prices at which €38 must be sold and the effect of
each plan on Greece's annual foreign exchange requirements. 4 number of
assumptions are made ag discussed below. If other values or costs apply,
the effect of a given change can be determined by following through the
tabulations.

exchange balance resulting from, operation of gas plants in Greece, it

is necessary to assume certain figures for the cif values of raw mate-
rials delivered in Greek harbors and to assume other figures for the in-
ternal value of raw materials and Products when landed and distributeq
in Greece. The cif value represents the amount of Greek foreign exchange
which must be available to bring the material to Greece. The correspond-
ing internal values must be used to determine operating expenses and
hence the selling price of gas.

It is very difficult to predict what the future wil] bring in’
world fuel prices and Such predictio.: is beyond the Scope of the present
Teport. However, for camparison and study, same assumptions must be
made - in this report it is assumed that (1) world fuel prices will drop
slightly from present levels; (2) price of Greek lignite will drop appre-
ciably because of large-scal- development and (3) Greek internal prices
for imported fuels will drop due to the influence of world merket condi-

tions and the development of Greek lignite.
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In the tabulations following are shown approximate present
price levels of pertinent raw materials and products and probable future
price levels of the same materials when conditions of (2) and (3) above

are fulfilled.
coal subsidy.

Probable future levels include elimination of present

Approximate Cif Values for Camputing Foreign Exchange Balance
(in US Dollars or Equivalent at 10,000 Drachmae/Dollar)

Coal

Soft Coke
Metallurgical Coke
Heavy 01l

Tar

Ammonia

Benzol

Present Price

Probable Future

Levels Price lLevels
Dollars/Metric Ton Dollars/Metric Ton
20.00 17.50
26.50 22.50
26.50 22.50
24.00 20.00
25.00 20.00
150.00 125.00
60.00 50.00

Approximate Internal Values for Com

puting Operating Expenses

(in US Dollars or Equivalent at 10,000 Drachmae/Dollar)

Purchase by Gas Company
Coal

Present Price
Levels
Dollars/Metric Ton

Probable Future
Price lLevels
Dollars/Metric Ton

16.00 (incl subsidy)

19.50 (no subsidy) ;‘

Coke 30.00 25.00
Heavy 0il 27.00 23.00
Lignite 6.00 6.00
Sale by Gas Company SIS P
Soft Coke -37.00 30,00
Metallurgical Coke +737.00. -30.00
Tar 50.00 25.00
Ammonia - 175.00 150.00
Benzol 75.00 \ 65.00

In the plan detail sheets, pages 27-28, 32-33, 38-39 and L2,

only present price levels are used for illustration.

However, the plan

summaries, pages 26, 31, 37 and L1, and the text of this section, contain

additional figures derived from the use of the probable future price

levels in canputing operating expenses and foreign exchange balances.
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Estimated production expenses are based on present employment
levels and wage scales.

Approximate new investment required is expressed in foreign
exchange in US dollars and local expenditures in equivalent US dollars
(10,000 drachmae/dollor). Estimates are based on costs in effect in the
United States as of August 1949 for apparatus and services, with con-
struction costs modified to apply to Greece. The costs reflect the esti-
mated charges for field engineering, design engineering, equipment and
materials, purchasing, ocean freight, construction labor, supervision,

contingencies and fees.

Annual carrying charges are assumed to be 12 per cent which
includes 9.5 per cent for amortization in 17 years at 6 per cent inter-
est, and an allowance of 2.5 per cent for taxes, insurance, etc. The
foreign exchange camponent of annual carrying charges is taken to be
10.5 per cent, which includes 9.5 per cent for amortization and 1 per
cent for insurance - it is assumed that new construction will be insured

in US dollars.

No money is allowed for depreciation or renewal of new equip-
ment as it is considered that allotted maintenance expenses will be suf- |
ficient to keep equipment in good condition during the amortization
period. However, in figuring the total annual expense on summary sheets,
5 per cent of estimated value of present old equipment is allowed to set |
up a renewal fund for eventual replacement of old equipment.

In canputing the average gas selling price required under each
lplan, it is assumed that present sales taxes, averaging about 8 per cent,
will be continued. The average selling price is expanded in the present
ratio of residential and industrial consumption and rates to obtain the 
estimated residential and industrial rates which must be charged if all -

expenses are to be met.



B - MUNICIPAL GAS ADMINISTRATION - ATHENS
Alternate Plans for Development of Present Facilities

Five plans are considered for the improvement and development
of present facilities. These plans are shown in detail on pages 27-28 and
in summarized form on page 26.

Plan A-1 is the continuation of present operation with no
major improvements except for new station metering, new instrumentation
for gas production equipment and 2000 new consumers' meters. Plan
assumes that there will be no additional consumers and no increase in de-
mand over that experienced in 1948 - 1919. Improved metering and instru-
mentation will lay proper foundation for accounting of raw materials and
products, which is essential if the enterprise is to be operated =2t im-
proved efficiency. The plan requires $65,000 in new money of which
356,000‘13 in foreign exchange. For present fuel prices, average sell-
ing price of gas will be about the same as at present and foreign ex-
change required annually will amount to $688,000 for fuel and $6000 for
carrying charges on new investment. For probable future fuel prices,
average selling price of gas must be about 20 per cent higher than at
present though foreign exchange required annually for fuel will drop to
$622,000.

Plan A-2 contemplates installation of a new nine-foot carbu-
retted water-gas set to operate on mixed coal, coke and oil, camplete
with accessory apparatus, and having sufficient capacity to carry pres-
ent demand. Present equipment is relegated to standby status. The plan
assumes that there will be no additional consumers and no increase in de-
mand over that experienced in 1948 - 1949. The improvements of Plan A-l
are included and, in addition there are included a new electrostatic tar
precipitator and new tar distillation apparatus. A small storage tank
for heavy o0il is provided and it is assumed that deliveries of oil can
be 6btained as needed either fram govermment petroleum pool or from
Athens Piraeus Electricity Company storage. The plan requires $750,000
in new money of which $£70,000 is in foreign exchange. For present fuel
prices and for probable future fuel prices, average selling price of gas
will have to be about 10 per cent higher than now to amortize the new



investment. Foreign exchange required. annually will amount to $327,000
for fuel at present fuel prices and $278,000 at probable future fuel
prices, plus $60,000 for carrying charges on new investment. This is
$270,000 to $300,000 less than for Plan A-1, but no coke is produced.

Plan A-3 is the same as Plan A-2 except that in addition to
operating the new carburetted water-gas set, 20 benches of present coal-
gas equipment are operated for coke production - some for sale and some
for use in the new gas set. Improvements and additions are the same as
for Plan A-2. The plan requires same new money as Plan A-2, i e $750,000
of which $570,000 is in foreign exchange. For present fuel prices, aver-
age selling price of gas will have to be about 5 per cent more than at
present and foreign exchange required annually will amount to $735,000
for fuel and $60,000 for carrying charges on new investment. For prob-
able future fuel prices, average selling price of gas will have to be
about 20 per cent more than at present, and foreign exchange required
annually for fuel will drop to $642,000.

Plan A-li is the same as Plan A-3 except that 3000 new consumers
are served and new lines and services are provided to serve then. Three
high-pressure storage stations are provided in the outlying areas to
boost delivery pressure. Other additional equipment added over that of
Plan A-3 is a new washer cooler to supplement present condensing capacity
at production plant. It is estimated that the new maximum day and new
annuat sales will be 50 per cent greater than at present. The plan re-
quires $1,525,000 in new money, of which $1,120,000 is in foreign ex-
chénge. Under present fuel price levels and because of increased sales,
average selling price of gas can be.reﬂuced about 20 per cent below
priée now existing. Foreign exchange required annually amounts to
$883,000 for fuel and $118,000 for carrying charges on new investment -
total is slightly less than 50 per cent greater than for Plan A-1. For
probable future fuel prices, average selling price of gas can be about
10 per cent less than at present and foreign exchange required annually
for fuel will drop to $767,000.

Plan A-5 assumes the operation of only the old water-gas sets
and new carburetted water-gas set to supply a new maximum demand and new
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annual sales volume LO per cent greater than at present. No additional
consumers are served as it is estimated that the present poorly served
districts will absorb the additional volume of gas. Plan includes new
station metering, new instruments for gas production, 2000 new consumers'
meters, new carburetted water-gas set with all accessories, electrostatic
tar precipitator, tar distillation apparatus, and three high-pressure
storage stations for the outlying areas. No new lines and services are
provided. The plan requires $875,000 in new money, of which $665, 000

is in foreign exchange. For present fuel prices and for probable future
fuel prices, and because of increased sales, average selling price of
gas can be reduced about 10 per cent below price now existing. Foreign
exchange required annually will amount to $469,000 for fuel at present
fuel prices and $395,000 at probable future fuel prices plus $#70,000

for carrying charges on new investment. This is $143,000 to $155,000
less than for Plan A-1 and LO per cent more gas is made available. How-

ever, no coke is produced.



MUNICIPAL GAS ADMINISTRATION - ATHENS GREECE

ALTERNATE PLANS FOR DEVELOPMENT OF PRESENT FACILITIES

SURPARY

Plan No. 3 A-l A-2 A=3 A=l A-5 |

Max Plant Capacity - m’/day 56,000 | 57,000 | 81,600 | 81,600 | 77,000

Production - Max Day - i{day 56,000 | 56,000 56,000 81,600 77,000

Annual Gas Sales - 1000 13,200 13,200 13,200 20,800 18,300

Annual Sales Soft Coke - metric tons 12,900 0 | 14,500 | 14,100 0

Total New Investment - $10C0 65 750 . 750 1,525 875

For Prééent Fuel Price Levels '

Annual Expenses ~ $1000 )
Oper&ting 1)218 llesh 1‘183 13385 l.um
Annual Cherges on New Investment 8 90 90 183 105
Renewal of Present Property 125 125 125 125 125
Total 1:351 . 11‘478 1:398 1:693 106!4!4

Total Annual Expense - 8/1'1:3 sold .0,103 0.112 0.106 0.081 0.09%0

Estimated Sales Tax (Av 8%) - $/m3 0.008 0,009 0.009 0.008 0,007

Approx Required Av Selling Price - §/m’ 0111 | 0.221 | o012k | 0.089 | 0.097

Estimated Residential Rate - §/m’ 0105 | 0.1 | 0,208 | o0.085 | o0.092

Estimated Residential Rate - $/Mef 12,96 3.23 3.06 2.39 2,60

Estizated Industrial Rate - $/m 046 | 0.158 | 0,250 | 0.117. | 0.127

Estimated Industrial Rate - $/Mcf b3 Ly h.2s | .3.31  [.3.60

Annual Foreign Exchange - $1000 B |
Debits for Raw Materials ‘ “ 688 327 735 . 883 | L6g
Debits for Annual Charges on New Investment 6 60 60 - 118 e 70
Total 69k 387 795 | 1,000 | 839

Credits for Products (6Us) | (328) [ (m3)| (895) | (L)

For Probable Future Fuel Price Levels k

Annual Expenses - $1000
Operating 1,LL9 1,271 1,379 1,592 1,L4k3
Annual Charges on New Investment 8 90 90 183 105
Renewal of Present Property 125 125 125 125 125
Total 1,582 1,486 1,594 1,900 1,673

Total Anmial Expense - $/m° sold 3 0,220 | 0,213 | 0.221 | o.090 | o.091

Estimated Sales Tax (Av 8%) - $/m 0.010 0.009 0,010 0.007 0.007

Approx Required Av Selling Price - $/m 0,130 | 0.222 | 0.131 | 0,098 | 0.098

Estimated Residential Rate - s/m3 0,123 *|" o115 | d;v12hy | o.093. 0.093

Estimated Residential Rate - $/Mcf 3.8 | 3.26 | 3,51 | 2.63 | 2.63

Estimated Industrial Rate - §/m 0,171 | 0,159 *|* 0,172 | 0.128 | o.128

Estimated Industrial Rate - $/Mcf L.8L b.50 | L.87 | 3.62 3.62

Annual Foreipgn Exchange -~ $1000 o .

Debits for Raw Materials 602 278 642 761 395

Debits for Annual Charges on New Investment 6 60 60 118 70

Total 608 338 702 885 Lés
Credits for Products (555) (285) (612) (768) (389)
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MUNICIPAL GAS ADMINISTRATION
T ATHERS GREECE

A
ALTEZRNATE PLANS POR DEVELOPHENT OF PRESENT FACILITIES
“ESTYFATED OP-RATING EXPENSE AND NEW INVESTIENT

APPROXIMATZ FOREIGN EXCHANGE BALANCE

Maximum Plant Capacity - 3/«:l.-y ~ Coal gas

Water gas

Carburetted water gas
Total - Mixed gas at

4207 kg-cal/n
Plant Production - Maximum Day - m3/day

Annual Prodaction at 76% Load Factor - 5 - Coal gar
Water gas

Carburetted water gas
Total - Mixed gas

Annual Sales Assuming 15% Unaccounted Gas - o3

Coal Gas Manufacture - Annual Quantities
Coal required for carbonizing - metric tons
Coal used for boiler fuel - metric tons

Coke produced - metric tons

Coke used for boiler fuel - metric tons

Coke used for bench fuel - metric tons

Coke used for water gas nanufacture - metric tons
Coke available for sale - metric touns

Tar produced - meiric tons
Tar used for bench fuel - metric tons
Tar available for sale - zmetric tons

Water Gas Manufacture - Annual Quantities
Coal required lor bciler fuel - metric tons
Coal required for gererator fuel — metric tons

Coke required for generator fuel - metric tons
011 (heavy} - metric tons

Tar produzed (all available for sale) - metric tomns

Approxzate Annual Operating Expense
Production
Coal gas
Salaries
Labor
Coal carbonized at $16.00/metric ton

Boiler fuel (coal at $16.00/metric ton, coke at

$37.00/metric ton)

Bench fuel {coke at $37.00/metric ton)
Miscellaneous

Maintenance

Net residual credit from by-products (coke at ’

$37.00, tar at $50.00/metric ton)
Coal gas production expense

Plan A-1

Flan A-2

Plan A-3 ] Plan A-hL

Plan A-S

Continue Present Operation
with No Major Improvemenis

Discontinue Uperation of
Present Coal Gas Benches

and Water-Cas Sets. Install
New 9-Ft Carburetted Water-

Operate an Average of 20 Benches for Coal Gas
and Coke Production - Install New 9-Ft
Carburetted Water-Gas Set to Operate on Mixed

Dlscontinue Operatlon
of Coal Gas Benches ~
Operate 01d and New
Water-Gas Sets. Maxi-

Maximum Capacity as Gas Set to Operate on Mixed Coal, Coke and 0il. mum Day About LO%
Actually Obtained in Coal, Coke and Oil. Maximum New Max Day-50% Greater Greater than Present
1948 ~ 19L9 Capacity Same as Present Present Max Day Than Present Max Day Maximum Day
(ussd ror
36,000 (30 benches) 24,600) used for 2L,600 2),,600 24,600 (emargency
) emargency (used for (used for (only
20,000 20,000) only 20,000( emergzency 20,000( emerg sncy 20,000
only only
- 57,000 57,000 57,000 57,000
56,000 57,000 81,600 81,600 77,000
56,000 56,000 56,000 81,600 77,000
9,500,000 0 9,000,000 9,000,000 .0
6,000,000 [+] (4] [+] 1,500,000
- 15,500,000 6,500,000 15,500,000 17,000,000
15,500,000 15,500,000 * 15,500,000 2l;,500,000 21,500,000
13,200,000 13,200,000 13,200,000 20,800,000 18,300,000
33,000 31,000 11,000
Loo T00 700
21,400 20,100 20,100
300 [s] - o]
5,000 1,700 &, 700
3,200 900 1,300
12,900 14,500 14,100
1,150 1,100 ) 1,100
850 0 0
300 1,100 1,100 o New
Sets Sets
12,300 1,100 2,100 800 2,800
3,800 2,500 3,700 - 1,100
1,300 900 1,300 3,20 1,L00
- {7,100 1,200 5,300 - 7,800
- ’:o3°° 240 1,100 - -0 1,500
$ 75,000 - $ 72,000 $ 15,000 -
2, 2 12k,000 121,000 -
528,000 - 156,000 196,000 =
18,000 ‘- 11,000 11,000 i
185,000 - 193,000 193,620 <,
23,000 . = 21,000 21,000 -
— 13,000 : - . la,000 11,000 -
§1,004,000 = $ 958,000 $ 931,000 -
(607,000) - (759,000) (759,000) -
$ 197,000 - $ 199,000 $ 172,000 -

L2



Water gas

Salaries $ LB,000 $ 123,000 $ 51,000 $ 178,000 $ 123,000

Labor R 55,000 23,000 55,000 82,000

Generator fuel (coal at $16.00, imported coke at

$30.00, local coke at $37.00/metric ton) 118,000 100,000 73,000 107,000 18L,000

011 at $27.00/metric ton - 192,000 32,000 143,000 211,000

Boiler fuel (coal at $16.00/metric ton) 16,000 37,000 18,000 38,69 58,000

Miscellaneous 5,000 11,050 5,000 11,000 15,000

Maintenance 19,000 16,000 9,000 16,000 28,000

$ 236,000 $ 534,000 $ 211,000 $ LL4B,000 $ 701,000

Net residual credit from by-products (tar at l

$50.00/metric ton) - (65,000) (12,000) (55,000) 75,000)

Watar gas production expense & 236,000 Per m3 § L69,000 Per u’ $ 199,000 Per nJ $ 393,000 Per n? $ 626,000 Per n°
Storage 9,060 Produced 9,000 Produced 9,000 Produced 9,000 Produced 9,000 Produced
Total preduction expense $ Li2,000 %0.0285 $ L78,000 $0.0308 $ L07,000 $0.0262 | $ 57h,000 $0.023L $ 635,000 $0.0295

i~ P Per =3 Per IJ Per -3 Per IJ Per 3
() indicesas credit, So2d Sold Soid Sold So1d
Total production expense $3.2335 $0.0352 $0.0308 $0.0276 $0.0347
Distribution l v L0000 W.0222 $ 260,000 $0.0212 $ 280,000 $0.0212 | § 35,000 $0.0151 $ 283,000 $0.0155
General and Administrative Expense $ 196,000 $0.0376 $_L96,000 $0.0376 $ 196,000 80.0376 | $_ 96,000 $0.0238 $ 196,000 $0.0271
Total Operating Expense _5).,2‘;.9,000 $0.0923 $1,25L,000 $0.0950 $1,183,000 $0.0896 | $1,385,000 $0.0665 $1,414,000 $0.0773
g m Foreign Foreign Foreign roreign
Approximate New Investzent Ex2hange  Drachmae Exchange Drachmae Exchange Drachmae Exchange Drachmae Exchange Drachmae
uction Plant
Ne= station meter - 110,000 n3/d'qy 4,550 $1,000 $ L0 $ 1,000 $ LLO § 1,000 | § LL0 § 1,000 $ L,Lo0 $ 1,000
Relocate 30,000 m/day meter to measse eier San 1,000
New 9-ft carb water gas set - 57,000 w>/day 106,000 36,000 106,060 36,000 106,000 36,000 105,000 36,000
New overhead bin and ship hoist < 37,000 12,000 37,000 12,000 37,000 12,000 37,000 12,000
New blowers, one steam, one motor driven, wi#h accessorias r ,000 8,000 66,000 8,000 66,000 8,000 66,000 8,000
New steaxm accummlator and accesscries 10,000 2,500 10,000 2,500 10,000 2,500 10,000 2,500
New waste-heat boiler, 2.25 metric tons/hr at 10 atm sat 1,000 5,000 41,000 5,000 11,000 5,000 41,000 5,000
New steam generating unit 9 metric tons/hr at 10 ata sat 68,000 23,00 68, 23,000 68,000 23,000 68,000 23,000
New building for steam generating unit 8,000 8,000 8,000 8,000
New piping, fittings and miscellaneous items 21,000 21,000 21,000 21,000 21,000 21,000 21,000 21,000
New electrostatic tar precipitator 9,000 2,500 9,000 2,500 9,000 2,500 9,000 2,500
New oil storage tank - 100 zetric tons, with pump, hsater
and piping 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
New tar distillation apparatus 37,000 12,000 37,000 12,000 37,000 12,000 37,000 12,000
New instruments for gas analysis, heating value, pressure
and temp control 5,600 . 1,000 5,600 1,000 5,600 1,000 5.600 1,000 5,600 1,000
New washer cooler 18,000 7,000
Distribution System
New - three high pressure atorage stations 63,000 25,000 83,000 25,000
New - 2000 consumars meters, dry type 40,000  L,000 10,000 k,000 10,000 b, 000 ko,000 4,000
New - 5000 consumers meters, drz type 100,000 10,000
New lines and services - 310,000 150,000
¢ 50,000 $7,000 $ L48,000 $139,000 $ LLB,000 $139,000( $ 919,000 $327,000 $ 531,000 $164,000
Engineering, etec __ 6,000 _2,00 __ 122,000 _ L1,000 122,000 _ k1 000 201,000 _ 78,000 134,000 _ 156,000
$ 56,000 $9,000 $ 570,000 $150,000 $ 570,000 3180,000 | 31,120,000 $.05,000 $ 665,000 $210,000
Annual Charges 5,90 1,500 60,000 30,000 60,000 30,000 118,000 65,000 0,000 35,000
Total New Investment $65,000 $750,000 $750,000 $1,525,000 $875,000
Foreign Exchange Balance of Raw Materials and Products
Based on Cif Value - June I9LY ( ) indicates credit
DebIts - Coal at $20.00/metric ton $ 688,000 $ 122,000 $ 706,000 $ 756,000 $ 154,000
Heavy oil at $2L.00/metric ton - 170,500 ,000 127,000 187,000
Coke at $26.50/metric tan - 34,500 - = - = 128,000
Total $ 688,000 $ 327,000 $ 735,000 $ 883,000 $ L69,000
Credits - Coke at $26.50/metric ton ($ 341,500) - ($ 38L,000) ($ 374,000) -
Tar at $25.00/metric ton ( 7,500) ($ 32,000) ( 33,000 ( 55,000 ($ 37,000)
Gas (=01d) (coal equivalent at $20.00/metric ton) (__296,000) (___296,000) (__ 296,000 (__ 166,000, (__110,000)
Total (3 6i5,000) (3 328,000) (3 73,000) (3 695,000) (3 L47,000)
KNet foreign exchange required after credit for cif
value of products $ k3,000 (s 1,000) $ 22,000 ($ 12,000) $ 22,000

ge
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C - THE HELLENIC TOWN GAS CCMPANY INC - PIRAEUS -
Alternate Plans of Development of Present Facilities

Three plans are considered for the improvement and development
of present facilities. These plans are shown in detail on pages 32-33 and
in summarized form on page 31,

Plan P-1 is the continuation of present operation with no major
improvements except the repair of bomb-damaged gas mains, and provision
of 1000 new consumers' meters. Plan assumes that there will be no ad-
ditional consumers and no increase in demand over that experienced in
1948, Provision of meters will allow proper accounting of gas and will
permit high unaccounted losses to be cut down. The plan requires
$35,000 in new money of which $26,000 is in foreign exchange., For pres-
ent fuel prices, average selling price of gas can be slightly under that
now existing and foreign exchange required annually will amount to
$167,000 for fuel and $3000 for carrying charges on new investment. For
probable future fuel prices, average selling price of gas must be about
15 per cent higher than at pr2sent and foreign exchange requlred annually
for fuel will drop to $146,000.

Plan P-2 contemplates restoration of Otto oven to original
capacity for better plant efficiency. Plan assumes that there will be
no additional consumers and no increase in demand over that experienced
in 1948, Improvements include repair of bomb-damaged gas mains, 2000
new consuners' meters, repair of the Otto oven, repair of the bomb-
damaged buildings in the production plant, and replacement of missing
instruments and gages. The plan requires $125,000 in new money of which
$67,000 is in foreign exchange. For present fuel prices, average selling
price of gas can be slightly under that now existing and foreign exchange
required annually will amount to $139,000 for fuel and $7000 for carry-
ing charges on new investment. This is a reduction of $2L,000 over
Plan P-1 in annual foreign exchange, and results from better efficiency
of Qtto oven. For probable future fuel prices, average selling price
of gas must be about 15 per cent higher than at present and foreign ex-
change required for fuel will drop to $122,000.
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Plan P-3 contemplates restoration of Otto oven to original
capacity for better plant efficiency. The distribution system is en-
larged and the plant is operated up to its new maximum capacity. An-
nual sales are approximately 4O per cent greater than for Plan P-1 or
P-2. 1In addition to the improvements included in Plan P-2, new lines
and services are provided for 2000 new consumers, and additional con-
denser, naphthalene and ammonia scrubbers and purifiers are provided
in the production plant, The plan requires $315,000 in new money of
which $136,000 is in foreign exchange. For present fuel prices,
because of increased sales and better efficiency of Otto oven, average
selling price of gas can be about 20 per cent lower than at present.
Foreign exchange required annually amounts to $2L41,000 for fuel and
$15,000 for carrying charges on new investment. For probable future
fuel prices, average selling price of gas must be about 5 per cent higher
than at present, and foreign exchange required annually for fuel will
drop to $212,000, The fairly large increase in fuel required under this
plan is due to the relatively low efficiency of the horizontal retorts,
It would be impractical to operate the horizontal retorts as much as
required in this plan, and the plan is undesirable,
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THE HELLENIC TOWN GAS COMPANY INC - PIRAEUS GREECE

A P FOR DE T OF P T FACILITIES
SUMMARY

Plan No. P-1 P-2 P-3

Max Plant Capacity -~ m /day 14,600 17,700 17,700 .
Production - Max Day - m3/day 12,500 12,500 17,700
Annual Gas Sales - 1000 m 3,on 3,07 4,338
Annual Sales Soft Coke - metric tons ,200 3,500 6,000
Total New Investment - $1000 35 125 315

For Present Fuel Price Level’

Annual Expenses - $1000
Operating
Annual Charges on New Investment
Renewal of Present Property

Total
Total Annual Expense - S/m sold
Estimated Sales Tax (Av 8%) - $/m?
Approx Required Av Selling Price - S/h?

Estimated Residential Rate - S/m?
Estimated Residential Rate - §/Mcf

Estimated Industrial Rate - 8/m3
Estimated Industrial Rate - $/Mcf

Annual Foreign Exchange - $1000
Debits for Raw Materials
Debits for Annual Charges on New Inveatment

Total

Credits for Products

170

(185)

For Probable Future Fuel Price levels

Annual Expenses - $1000
Operating
Annual Charges on New Investment
Renewal of Present Property

Total
Total Annual Expense - S/m} sold 3
Estimated Sales Tax (Av 6%) - $/m
Approx Required Av Selling Price - s/m3

Estimated Residential Rate - s/m3
Estimated Residential Rate - §/Mcf

Estimated Industrial Rate - s/m3
Estimated Industrial Rate - $/Mcf

Annual Foreign Exchange -~ $1000
Debits for Raw Materials
Debits for Annual Charges on New Investment

Total

Credits for Products

310
L
Lo

354

0,009
‘0.2 -
0,115
3.26

0,154 -
k.36

146
3

D

k9
(159)

0.8




THE HELLENIC TOWN GAS COMPANY INC
PIRAEUS GREECE

ALTERNATE PLANS FOR DEVELOPMENT OF PRESENT FACILITIES

Maximum Plant Capacity - 3/day Coal gas from Otto oven’ »

- Coal gas from horizontal retorts

(6 benches)
-~ Total - @ L200 kg—ca.l/n

Plant Production - Maximum Day - m3/day

Annual Production @ 79% Load Factor - m3 -

Otto oven

- Total

Annual Sales Assuming 15% Unaccounted Gas - n’

Coal Gas Manufacture - Annual Quantities

Otto Oven

- Horizontal retorts B

Coal carbonized - metric tons

Coke produced - metric tons

Coke used for bench fuel - metric tons
Coke available for sale - metric tons
Tar produced - metric tons

Horizontal Retorts

Coal carbonized - metric tons

Coke produced ~ metric tons

Coke used for bench fuel - metric tons
Coke available for sale -~ metric tons
Tar produced - metric tons

Approximate Annual Operating Expense

Production

Otto Oven
Salaries
Labor
Coal carbonized @ $16.00/metric ton

Bench fuel - coke @ $37.00/metric ton

Miscellaneous
Maintenance
Horizontal Retorts
Salaries
Labor
Coal carbonized @ $16.00/metric ton

Bench fuel - coke @ $37.00/metric ton

Miscellaneous
Maintenance
Exhausters, purifiers, etc

ESTIMATED OPERATING EXPENSE AND NEW INVESTHENT
APPROXIMATE FOREIGN EXCHANGE BALANCE
Plan P-1 Plan P-2 Plan P-3
Continue Present Restore Otto Oven to
Operation with No Restore Otto Oven to Original Capacity - Enlarge
Major Improvements Original Capacity for Better Distribution System for
Maximum Capacity as Efficiency - Sell Same More Customers - Operate
Actually Obtained in Amount of Gas as in Plant at New Maximum
19L8 1948 Capacity
7,200 10,300 10,300
7,L00 7,L00 7,400
14,600 17,700 17,700
12,500 12,500 17,700
2,628,000 3,527,000 3,527,000
985 000 86, 1,576 000
3 613, 3,613,000 5,103,000
3,071,000 2,071,000 L,338,000
L,960 6,660 6,660
3,220 1,330 1,330
750 1,000 1,000
2,470 3,330 3,330
150 200 200
3,370 300 5,400
2,190 T 200 3,510
510 280 810
1,660 150 2,700
100 10 160
7‘: | .
$ 8,200 $ 15,000 $ 11,500
30,320 L2,000 L2,000
79,400 106,600 106,600
27,800 37,000 37,000
1,400 1,800 1,800
8,L00 12,000 12,000
8,200 1,L00 L,900
25,300 2,500 35 (8,00}
51,000 1,800 86,100
16,900 1,900 30 000
1,500 500 2,100
5,600 2,000 9,000
7,800 8,000 11,000
$276,700 $235,500 $389,300
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Net residual credit from by-products (eoke € $37.00,

tar @ $50.00/metric ton) (205,000) (170:100) 297,000)
SA 3 3 3
RS ‘ $ 71,700 Fer m $ 65,400 Per m $ 92,300 Perm
Storage . ~)~,4 i“di".“t?’ credit 2,700 Produced 20700  Produced 2,700  Produced
Total Production Expense $ 7L,h00  $0.0206 $ 68,100 $0.0188 $ 95,000 $0.0186
Per n3 Per mJ Per m3
Sold Sold Sold
Total Production Expense §0.0242 $0.0222 £0.0219
Distribution § 35,600 20.0116 $ 35.600 $0.0116 $ 53,200 $0.0123
General and Administrative Expense $135,200  $0.0LLO $135,200  $0.0LLO $135,200 $0.0312
Total Operating Expense $245,200 $0.0798 $238,900 $0.0778 $283,400  $0.0654
Approximate New Investment Foreign Foreign Foreign
Production Plant Exchange Drachmae Exchange Drachmae Exchange Drachmae
Repair Otto oven (materials valued at $30,000 are on
hand but held for duty and warehouse charges)
Duty $ 8,000 ¢ 8,000
Warehousing and handling i 7,000 7,000
Erection $ 6,000 7,000 $ 6,000 7,000
Miscellaneous 2,000 2,000
Replace missing instruments and gages 3,000 1,000 3,000 1,000
Repair buildings 13,000 13,000
Additional condenser, piping, etc 3,600 1,600
Additional naphthalene scrubber, piping, etc 8co 3,200
Additional ammonia scrubber, piping, etc 800 3,200
Additional purifiers, piping, etc 800 5,000
Distribution System
Repair mains $ 3,000 § 5,000 $ 3,000 § 5,000 $ 3,000 ¢ 5,000
New - 1000 customers meters, dry type 20,000 2,000
New - 2000 customers meters, dry type Lo,000 1,000 40,000 k4,000
New lines and services for 2000 new consumers 53,000 80,000
$ 23,000 ¢ 7,000 $ 52,000 $47,000 $111,000 $140,000
Engineering, Etc 3,000 2,000 15,000 11,000 25,000 _ 39,000
$ 26,000 ¢ 9,000 $ 67,000 $58,000 $136,000 $179,000
Annual Charges $ 2,700 §1,500 $ 7.000 § 8,000 & 15,000 $ 23,000
Total New Investment $ 35,000 $125,000 $315,000
Annual Foreign Exchange Balance of Raw Materials and Products -
Based on cif value - June 19h9 (') indicates credit
Debits ~ Ccal @ $20.00/metric ton $167,000 $139,000 82&1 000
Credits - Coke @ $26.50/metric ton (110 000) ( 93,000) (161 000)
- Tar @ $25.00/metric ton 6, ,000) ( 5,000) 9,000)
- Gas (s0ld) (coal equivalent at $20. Oo/mtric ton) g 69, ) { 69,000) g 97,000)
- Total ($185,000) ($167,000) ($267,000)
Net foreign exchange required a.tter credit tor c:lf
value of products ($ 18,000) (¢ 28,000) ($ 26,000)

€€



D - ATHENS AND PIRAEUS COMBINED
Alternate Plans for Future Gas Supply

Four plans are considered for the future gas supply of Athens -

Plraeus. These plans are shown in detail on pages 38-39, and in summarized

form on page 37. All plans provide for a maxiaum day of 121,000 mg,

with annual production of 34,000,000 m’. Heating value of L00O kg-cal/n’
has been used in the comparison as this is the maximum heating value ob-
tainable with the Lurgi process for utilizing lignite,

Plan AP-1 is set up principally as a basis of comparison for
plans involving a modern by~product coke oven plant and a Lurgi lignite
gasification plant. It embraces the development of the present sthens
system under Plan A-L and the present Piraeus system under Plan p-3,
with additional facilities tc distribute about 75 per cent more gas than
is now sold in the two cities. Plan requires $2,950,000 in new money,
of which $1,970,000 is in foreign exchange., For present fuel prices,
and because of increased sales and present high internal value of coke,
average selling price of gas can be about 20 per cent lower than at pres-
ent, Foreign exchange required annually will amount to $1,178,000 for
fuel and $207,000 for carrying charges on new investment., For probable
future fuel prices, average selling price of gas can be only about 5 per
cent under present price. Foreign exchange required annually fo. fuel
will drop to $1,026,000.

o

Plan AP-2 contemplates construction of a modern by-product
coke oven plant near Athens to produce coke and supply Athens - Piraeus
with gas. Coke ovens are underfired with producer gas and L4,000 tons
of metallurgical coke are available for sale annually. Sufficient addi-
tional distribution facilities are added to make the combined system
equal to that considered in Plan Ap-1, Plan requires $6,725,000 in new
money, of which $5,110,000 is in foreign exchange., For present fuel
prices, and because of increased gas sales and present high internal
price of coke, average selling price of gas can be about 25 per cent
lower than at present., Foreign exchange required annually amounts to
$1,500,000 for fuel and $537,000 for carrying charges on new investment..

34
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about the same as at present. Foreipgn exchange required annually for
fuel will drop to $1,313,000. For the amortization period, the plan
shows an advantage in annual foreign exchange requirements over Plan
APF-1 amounting to $35,000 per year at present fuel prices and a dis-
advantage of $34,000 per year at possible future fuel prices. This as-
sumes that metallurgical coke will be imported if not manufactured in
Greece. After amortization of new coke oven plant there will be an ad-
ditional gain of about §500,000 annually.

Plan AP-3 is similar to Plan AP-2 except that coke ovens are
underfired with coke oven gas and 90,000 metric tons of metallurgical
coke are available for sale annually. Plan requires $7,075,000 in new
money of which $5,370,000 is in foreign exchange. For present fuel
prices and because of increased gas sales and high selling price of coke,
average selling price of gas can be about 50 per cent lower than now,
Foreign exchange required annually amounts to $2,460,000 for fuel and
$56L,000 for carrying charges on new investment., For probable future
fuel prices, average selling price of gas can be about 10 per cent lower
than at present. Foreign exchange required annually for fuel will drop
to $2,153,000. For the amortization period, the plan shows an advantage
in annual foreign exchange over Plan AP-1 amounting to $356,000 per year
at present fuel prices and an advantage of #207,000 per year at possible
future fuel prices, This assumes that metallurgical coke will be im-
ported if not manufactured in Greece. After amortization of new coke
oven plant, there will be an additional gain of about $500,000 annually,

Plan AP-L contemplates construction of a Lurgi lignite gasifi-
cation plant near Athens to supply Athens - Piraeus with gas, Plan re-
quires $5,075,000 in new money of which $3,692,000 is in foreign exchange.
Foreign exchange required annually amounts to zero dollars for fuel and
$388,000 for carrying charges on new investment. Increased gas sales
are offset by absence of coke for sale with the result that selling price
of gas can be about 20 per cent lower than at present. Average selling
price will remain fairly constant with changes in world fuel prices as
changes in the price of benzol and tar will have relatively small effect,

The plan shows an advantage in annual foreign exchange over Plan AP-1
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amounting to $508,000 for present fuel price levels and an advantage of
$430,000 at possible future fuel prices - assuming that soft coke pro-
duced under Plan AP-l can be replaced with indigenous lignite., After
amortization of the Lurgi plant, there will be an additional gain of
about $L00,000 annually,



ATHENS AND PIRAEUS COMBINED
ALTERNATE PLANS FOR FUTURE GAS SUPPLY

SUMMARY
Plan No. 3 AP-1 AP-2 AP-3 AP-b
-Max Plant Capacity - m”/day 121,000 121,000 121,000 121,000
Production - Max Day - m3/day 121,000 121,000 121,000 121,000
Annual Gas Sales - 1000 m 28,900 26,900 28,900 268,900
Annual Sales Soft Coke - metric tons 20,700 - - -
Annual Sales Metallurgical Coke — metric tons - Lk, 000 90,000 -
Total New Investment - $1000 2,950 6,725 7,075 5,075
For Present Fuel Price Levels
Annual Expenses - $1000
Operating 1,879 1,177 k32 1,689
Annual Charges on New Investment 35k 807 8L9 609
Renewal of Present Property 165 115 115 115
Total 2,398 2,099 1,396 2,413
Total Annual Expense - $/x° sold 3 0.083 0.073 0.048 0,08l
Estimated Sales Tax (Av 8%) - $/m 0,007 0.006 0,004 0,007
Approx Required Av Selling Price - $/m3 0.090 0.079 0.052 0.091
Estimated Residential Rate - §/m 0.08l 0.074 0.049 0.085
Estimated Residential Rate - $/Mcf 2,39 2,09 1.39 2,40
Estimated Industrial Rate ~ s/mg 0.118 0.103 0.068 0,118
Estimated Industrial Rate - $/Mcf 3.33 2.91 1.94 3.35.
Annual Foreign Exchange - $1000 ‘ s
Debits for Raw Materials : 1,178 1,500 2,460 - -
Debits for Annual Charges on New Investment 207 537 56y 388
Total 1,385 2,037 3,02k | . 388
Credits for Products (1,238) (1,925) (3,233) :~ff ;(7&9)
For Probable Future Fuel Price Levels ~ '
Annual Expense - $1000 S
Operating 2,202 1,836 1,637 1,768
Annual Charges on New Investment 35k 8o7 847 609
Renewal of Present Property 165 115 115 115
Total 2,721 2,758 2,599 2,92
Total Annual Expense - s/m? sold 3 0.094 0.095 0.090 0.086
Estimated Sales Tax (Av 8%) ~ $/m 0,008 0.008 0.007 0,007
Approx Required Av Selling Price - 8/m3 0.102 0.103 0.097 0.093
Estimated Residential Rate - §/u 0.095 0.096 0.091 0.087
Estimated Residential Rate - $/Mcf 2,69 2.72 2,58 2,46
Estimated Industrial Rate - §/m> 0.134 0.135 0,127 0.121
Estimated Industrial Rate - $/Mcf 3.79 3.82 3.60 - 3.43
Annual Foreign Exchange - $1000 ) )
Debits for Raw Materials ' - 1,026 1,313 2,153 -
Debits for Annual Charges on New Investment;f 207 537 564 3688
Total ; 1)233 1.850 2,717 388 .
Credits for Products (1,063) (1,646) (2,75k) (648)
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ATHENS AND PIRAEUS COMBINED

ALTERNATZ PLANS FOR FUTURE GAS SUPPLY
ESTIMATE OF OPERATING EXPENSE AND NEW INVESTMENT
APPROXTMATE FOREIGN EXCHANGE BALANCE

Plan AP-1

Plan AP-2

Plan AP-3

Plan AP-L

Expand Athens Municipal System,
Plan A-h.
System, Plan P-3.
Plants at Qutputs Up to Maximum
Capacity.

Expand Hellenic Town
Cperate Both

(Data for the Two Systems
Have Been Totalled.)

S

Construct Modern
By-product Coke Oven
Plant Near Athens to
upply Athens-Piraeus.

Underfire with
Producer Gas

Construct Modern
By-product Coke Oven Plant
Near Athens to Supply
Athens-Piraeus.
Underfire with
Coke-oven Gas

Construct Lurgl Gasification
Plant Near Athens to Utilize
Greek Lignite and Supply Athens-
Pirasus with Gas

Maximum Plant Capacity - 3/.iu ~ Coal gas
- Water gas
~ Carburetted
water gas
~ Lurgl process gas
- Total gas @
L4000 kg-cal/md
Plant Production - Maximum Day - m3/day

Annual Production @ 76% Losd Factor ~ m> - Coal gas
- Hater gas

- Carburetted

water gas

- Lurgl process

gas
~ Total gas

Annual Sales Assuming 15% Unaccounted Gas - »

Coal Oas Marmufacture — Annual Quantities
Coal carbonized - metric tons
Coal used for boiler fuel - metric tons
Soft coke produced - mwetric tons
Soft coke used for bench fuel - metric tons

Soft coke used for water gas manufacture - metric tons

Soft coke available for sale - metric tons
Metallurgical coke produced - metric tons
HMetallurgical coke used for bench fuel - metric tons
Metallurgical coke available for sale - metric tons
Tar produced - metric tons

Armonia produced - metric tons
Benzol preduced - metric tons

Water Gas or Lurgl Gas Manufacture - Annual Quantities
Coal required for boiler fuel - metric tons
Lignite required for boiler fuel - metric tons
Coal required for generator fuel - metric tons
Coke required for generator fuel — metric tons
Lignite required for generator fuel - metric tons
01l (heavy) - metric tons
Tar produced - metric tons
Benzol produced - metric tons

Approximate Annual Operating Expense
Production
Coal Gas
Salaries
Coal carbonized @ $16.00/metric ton
Oven and retort operation

Net residual credit from by-products (tar
@ $5C.00, coke @ $37.00, ammonia @ $175.00
and benzol @ $75.00/metric ton

42,300
20,000

58,700

121,000
121,000
14,103,000
3,900,000

15,997,000

34,000,000
28,900,000

3,200

5,300
1,700

5,600
1,100

$§ 54,000
689,000
570,000

$1,313,000

(1,056,000)
& 257,000

121,000

139,000 °
1,200,000

525,000
31, 665,000

(1,863,000)

1,000

121,000

121,000
121,000
34,000,000

35,000,000
28,900,000

123,000

845888

$ 139,000
32,568,000

(3,712,000)

(3 7LL,000)

121,000

121,000
121,000

34,000,000
3L,000,000

28,900,000

11,000

58,000

2,700
1,100

ge



Water Gas (or Lurgi Gas)

Salaries $ 85,000 $ 139,000
Labor 71,000 8L,000
Generator fuel - coal @ $16.00, coke @
$37.00/zetric ton 1L8,000
Generator fuel - lignite @ $6,00/metric ton - 3L9,000
011 (heavy) @ $27.00/metric ton 151,000
Boiler fuel - coal @ $16.00/metric ton 51,000
Boiler fuel - lignite @ $6.00/metric ton - 66,000
Maintenance 21,000 ( ) indicates credit 60,000
Power - 72,000
Miscellaneous 14,000 -
$ 511,000 $ 770,000
Net residual credit from by-products (tar @
$50.00, benzol @ $75.00/metric ton) (55,000) (217,000)
$ L86,000 Per n3 Per -3 Per m3 $ 553,000 Per n3
Storage 12,000 Produced 12,000 Produced 12,000 Produced 12,000 Produced
Total production expense $ 755,000  $0.0222 $ 13,000 $0.0004 ($ 732,000) ($0.0215) $ 565,000  $0.0166
Per =3 Per m3 Per m3 Per m3
Sold Sold Sold Sold
Total production expense $0.0281 $0.0005 ($0.0253) $0.0195
Distribution $ 493,000 $0.0171 $ 533,000 $0.018Y $ 533,000 $0.0184 3 L93,000 $0.0171
General and Administrative Expense $ 631,000 $0.0218 $ 631,000 $0.0218 $ 631,000 $0.0218 $ 631,000 $0.0218
Total Operating Expense $1,879,000  $0.0650 $1,177,000  $0.0LO7 $ L32,000 $0.01L9 $1,569,000  $0.058L
Approximate New Investment Foreign Foreign Foreign Foreign
Improvement of present Athens Municipal Gas System Exchange Drachmae Exchange Drachmae Exchange Drachmae Exchange Drachmae
(See Plan A-}) $ 919,000 $327,000
Improvement of present Hellenic Town Gas Company
System (See Plan P-3) 111,000 110,000
Construction of by-product coke oven plant near Athens
Land and improvement $ Ls,000 $ 15,000
Plant $2,800,000 650,000 $3,000,000 720,000
Compressor station 50,000 12,000 50,000 12,000
Pipelines to Athens and Piraeus 120,000 83,000 20,000 83,000
Construction of Lurgi Lignite Gasification Plant
near Athens
Land and improvement $ L5,000
Plant 1,750,000 ,000
Pipelines and reducing stations to serve Athens
and Piraeus 550 460 18 120,000 83,000
Additional distribution facilities ,000 320,000 1,000,000 ,000 1,000,070 0,000 1,000,000 480,000
41,580,000 $787,000 $3,970,000 $1,270,000 $4,170,050 81,310,000 $2,870,000  $1,088,000
Engineering, etc 390,000 193,000 1,140,000 345,000 1,200,000 365,000 822,000 295,000
41,970,000 $980,000 $5,110,000 §1,615,000 $5,370,000 41,705,000 $3,692,000 $1,383,000
Annual Charges 207,000 147,000 £37,000 279,000 564,000 285,000 8,000 221,000
Total New Investment $2,950,000 $6,725,000 $7,075,000 $5,075,000
Foreign Exchange Balance of Raw Materials and Products -
“Fased on CIT TaTue — Jang oy orials and Products -
Debits - Coal @ $20.00/metric ton $1,0LL,000 $1, 500,000 $2,L60,000
~ Heavy o011 @ $2L4.00/metric ton 134,000 - - ( ) indicates credit
- Total $1,178,000 §1, 500,000 82,460,000
Credits - Coke @ $26.50/metric ton ($ 549,000) ($1,166,000) ($2,385,000)
~ Tar @ $25,00/metric ton ( 73,000) ( 77,000) (  127,000) ($ 67,000)
- Ammonia @ $150,00/metric ton - ( 30,000) ( 45,000) -
~ Benzol @ £60.00/metric ton - ( 36,000) ( 60,000) ( 66,000)
= Gas (301d) (coal equivalent @ $20.00/metric ton) (___616,000) (__616,000) (___616,000) (___616,000)
~ Total (81, 238,000) (#1,925,000) ($3,233,000) ($ 7L5,000)
Net foreign exchange required after credit for cif
value of products (¢ 60,000) (¢ u425,000) ($ 773,000) (8 749,000)
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E - CITY OF PATRAS - GAS DEPARTMENT -
Plan for Restoration of Facilities

Plan B-1 is shown in detail on page L2, and in summarized form
on page Ll.

Plan assumes that 2000 consumers will be served. New invest-
ment includes repair of Otto oven, new exhausters, new condenser, new
station meter, new station governor, repairs to gas holder, coal pier
and track and buildings, repairs to 1200 services, installation of 600

new services, 1800 new meters and miscellaneous repairs to gas mains.

Plan requires $175,000 in new money of which $93,000 is in
foreign exchange. Approximately 1800 metric tons of coke will be avail-
able annually for sale in the area. For present fuel prices the average
selling price of gas must be about 10 per cent higher than present Athens -
Piraeus price. Foreign exchange required annually will amount to $72,000
for fuel and $9000 for carrying charges on new investment. For probable
future fuel prices, average selling price of gas must be about 30 per
cent higher than present Athens - Piraeus price. Foreign exchange re-
quired annually for fuel will drop to $62,000.



CITY OF PATRAS GREECE - GAS DEPARTMENT
PLAN FOR RESTORATION OF FACILITIES

SUMFARY
Max Plant Capacity - m>/day 8,500
Production - Max Day - m3/day 6,000
Annual Gas Sales - 1000 m: ‘1,304
Annual Sales Soft. Coke - metric tons 1,790
Total New Investment - $1000 | 175
For Present For Probable
Fuel Price Future Fuel
Levels Price Levels
Anmual Expenses - $1000
Operating 7113 138
Annual Charges on New Investment 21 21
Renewal of Present Property _9 9
Total } 1h3j , . 168
Total Annual Expense - $/m3 sold 3 0,110 0.129
Estimated Sales Tax (Av 8%) - $/m 0,009 0,010
Approx Required Av Selling Price - s/mg fb;i19 0.139
Estimated Residential Rate - $/m 0.106 0.12l
Estimated Residential Rate - $/Mcf :3.00 3.51.
Estimated Industrial Rate - $/m3 0.148 0.173

Estimated Industrial Rate - $/Mcf L1y L.90.

Annual Foreign Exchange - $1000
Debits for Raw Materials P
Debits for Annual Charges on New Investment

Total n

Credits for Products 68;




CITY OF PATRAS GOREECE ~ GAS DEPARTMENT
PLAN FOR RESTORATION OF FACILITIES
ESTIMA' (o] ND NEW TNVESTMENT

T APPROXIMATE FOREIGN EXCHANGE BALANGE

Maxisus Plant Capacity - IJ/dq ~ Coal gaa from Otto oven
Coal gas from horizontal retorts (4 benches)
Total - 0 4,200 kg-cal/m3

Assume 2000 consumars out of population of 87,000, and yearly sales of
652 md/consumer (23 Mcf)

Annual Sales - mJ
Annual Production - m3 (assuming 20% unaccounted)
Plant Production - Maximum Day ~ m> (assuming 75% load factor)

Annual Production - m3 - Otto oven
dorizontal retorts
Total

Coal Gas Manufacture - Annual Quantities
Otto Oven
Coal carbonited - metric tona

Coke produced - metric tons
Coke used for bench fusl - metric tons
Coke available for sale - metric tons

Tar produced - metric tona

Horizontal Retorts
Coal carbonized - metric tons

Coke produced - matric tons
Coke uged for bench fuel - metric tons
Coke available for sale - matric tons

Tar produced - metric tons

Approximate Annual Operating Expense
Production
Salaries and labor
Coal carbonized @ $16,00/metric ton
Bench fuel (coke @ $37.00/motric ton)
Maintenance :

Miscellanecus =0 indicates credit

Net residual credit from by-producta (coks @ $37.00, tar @ 050;067n§rio'£on)‘ i
Total Production Expense

Total Production Expanse
Distribution
General and Administrative Expense
Total Operating Expense

Plan B-1
Hoatore Facilitles and
Operate for Cas Pmigction
Max Day - 6000

3,600
L,900
8,500

1,304,000
1,630,000
6,000

1,630,000

2,l60

1,600
370
1,230

70

1,120
100

.10
o5 560
30

$131,500  Per m’
(__88,700) Produced
$ 42,600  $0.026)

Per -J

Sold
$0.0327

$ 25,000  $0.0192
$ L5,000  $0.03L5

$112,600 30,0864

Approximate New Investment
Production Plant
New - motor, csble and instruments for Otto oven
Repair horizontal retorts
New - two exhausters
New - one condenser
New - one station meter
New - one atation governor
Piping and connectiona for new equipment
Repair gas holder
New = coal pier and track
Repair builldings
Miecellaneous ‘

Distribution System
Repair 1200 services
Install 600 new services
Rew - 1800 consumers meters - dry type
Inetall 2800 new maters
Miscellaneous gas main repairs

Engineering, etc

Annual Charges

Exchange Drachmae

4,200 800

1,7C0 800

1,700 400

800 Loo

1,700 3,300

800

10,000

2,500

4,000 4,000

3,500  $17,000

2,500 12,000
36,000

7.5m

4,500

$ 62,000  §71,000

20,000 22,000
§ 82,000  §93,000
$ 8,600  $12,k00

Total New Investment $175,000

Annual Foreign Exchange Balance of Raw Materials and Products
Based on CIf Values - June 1949

8 - Coal @ . 00/metric ton $ 72,000

Credits ~ Coka @ 326.57/metric ton . ( h7.g00g

Tar @ $25.00/metric ton ( 2,500

Oas (sold) (coal equivalent @ $20.00/metric ton) () indicates credit (__29,500)

Total) ' ‘ ) ($ 79,000)

Net forelgn exchange required after credit for cif value of products ($ 7.000)
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IV - GAS SYSTEMS

A - MUNICIPAL GAS ADMINISTRATION - ATHENS

1l -~ General

The gas production plant and distribution system in the city
of Athens were established and built up by private interests beginning
about 1870. The franchise of the private campany expired in October
1939 and property ownership reverted to the Town Hall of Athens without
cost. Since that time, the property has been operated as a municipal
enterprise. Production plant and distribution system were regarded as
entirely written off and present book value is based only on improve-
ments and additions made since 1939 (see balance sheet on page 62).
Though the property is o0ld and in poor condition, resulting in part from
the e:igencies of war, its present value is estimated to be in excess of
$2,000,000. To replace the entire property with modern equipment would
probably cost $6,000,000.

Since the present operation is municipal, it is not subject to
property taxes, income taxes or customs duties on fuel, stores and. equip;
ment. Sales taxes of seven per cent on residential gas, ten per cent on"

industrial gas and ten per cent on coke and tar are collected for the
goverment. A welfare tax of one per cent is also collected on indus-

trial gas sales.

The enterprise is subsidized by the govermment to the extent
that it obtains coal at prices below cif cost, at expense of other coal -
users who make up difference by paying a higher price for their own re-
quirements. It receives further support framn sale of coke at prices
generally in line with high prices of other fuels. Any further support
needed to bring revenues in line with expenses is obtained by adding a
special charge per cubic meter of gas sold.

Due to prevailing economic conditiwns, number of cmployees exX-—

ceeds the number actually required for operation. This is offset in
fpart by the general low level of wages paid. Payments to insurance,
pension and social security funds amount to 25-30 per cent of payroll.
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In general, all operating costs - production, distribution and
administration - are much higher than for similar operation in the United
States. Net production costs are somewhat in 1ine with United States
practice but aré in line only because of the coal subsidy and the high
selling price of coke. Factors tending to lower the operating costs (and
hence the selling price of gas) are (1) absence of appreciable amortiza-
tion charges, (2) govermmental subsidy of coal price, and (3) high sell-
ing price of coke and tar. Factors tending to raise operating costs (and
hence the selling price of gas) are (1) high price paid for coal which,
even with the subsidy, is about 50 per cent higher than a United States
gas company would pay, (2) high labor, distribution and administration
expense, which includes military security, (3) operating conditionhand
relative low efficiency of the gas production equipment, (L) relatively
low sales per consumer, and (5) high unaccounted losses. The net result
of all these factors is that gas must be sold at very high rates - two
to three times as high as rates for a similar sized operation in the
United States.

Flat rates are charged regardless of minimum use or load fac~
tor. Industrial and commercial consumers are charged higher rates than
residential consumers on the theory that industry can better afford to
pay - just the opposite of practice in the United States where industrial
and commercial consumers obtain the lower rates that are justified by

greater use and higher load factors.

The following schedule of rates was in effect in June 1949:

Residential Gas (Including Public Services) -
For Cooking, Water Heating, Small Amount of Space Heating

Drachmae/m3 $/m3 $/Mct

Base Price 800.00 0.800 2.265
Special Charge for

Fuel Adjustment - 10% 80.00 0.080 0.227
Sales Tax - 7% 61.20 0.061 0.173
Meter Rental 80.00 0.080 0.227

1021.20 $1.021  [$2.892

All monthly bills carry stamp tax of 200 drachmae or $0.02.




Commercial Gas (and Industrlal) -
for Coffee Shops, Pastry Shops, Bakeries,
Printing Industry, Manufacture of Boxes,
Glassware, Ceramics, Electric Lamp Bulbs, Etc

Drachmaqﬁn &ﬁnB $/Mcf

Base Price 1100.00 1.100 3.115
Special Charge for

Fuel Adjustment - 10% 110.00 0.110 0.312
Sales Tax - 10% 121.00 0.121 0.3L3
Welfare Tax - 1% 12.10 0.012 0.034
Meter Rental 80.00 0.080 0.227

1423.10 $1.423 | $L.031

All monthly bills carry stamp tax of 200 drachmae or $0.02.

Operating revenue and expense data for 12 months ending March
31 19b9 are shown on pages 63, 64 and 65. Sales tax ccllections are not
included. Taxes equivalent to $15,000 (150,000,000 drachmae) shown at
,end of expense sheet, represent appropriation taxes to which all industry
is subject. The amount of $300,07 shown as net from operation is 20
per cent of gross revenue. Approximately 60 per cent of the amount has
been allocated for working capital, improvements and additions.

Details of operation for 12 months ending March 31 1949 are .
shown on page 63 and additional annual operating data are given on pages
58 and 66. The data appear to be subject to various quantitative errors
of measurement and inventory, as impossible yields of coke and gas are
frequently indicated.

A typical daily load curve (winter day) is showi: on page 59.

2 - Operations

a = Production

Gas plant has a present capacity of approximately 56,000
3/day (2000 Mcf/day) of mixed coal-gas and blue water-gas, having a heat-
ing value of 1:200 kg-caLﬁn (L72 Btu/cu ft). This capacity is based on
use f the two water-gas sets and about three-fourths of the coal-gas
benches. General information on plant and equirment is included in
~ pages 50 to Sk.
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Coal~gas equipment dates back to 1870, is inherently ineffici-
ent (as campared with modern equipment) and requires a great deal of
manual labor for charging coal, firing the producers, handling coke, etc.
There are 38 benches, or groups of retorts, 12 with built-in producers
and 26 with direct-fired furnaces. Each bench has seven horizontal stop-
end retorts, and all have been refilled many times. During 1948, the
nunber of benches available for continuous service ranged from a minimum
of 15 to a maximum of 25, due to shortage of materials and skilled labor,
and to the age and general condition of the equipment.

Water-gas equipment is approximately 30 years old, having been
erected originally in Brest France in 1920 and transferred to Athens in
1933. There are two sets, both manually operated.

Accesgory equipment is generally old but suitable for further
service, and with exception of station meter and possibly the condenser,
has some margin for additional plant capacity. Plant has ammonia removal
but not ammenia recovery apparatus. Effectiveness of tar recovery equip-
ment is poor with the result that distribution meters are affected. In-
strumentation is generally inadequate for coal-gas production, water-gas
production and for control of mixed gas. Water-gas sets are operated
without air meter, steam meter or pyrometer and it is impossible to
check operation. Water-gas meter is not operating and quantities of

coal-gas and water-gas are estimated.
b - Distribution

Athens and its principal suburbs have a population of ép-
proximately 800,000 persons. The gas distribution system serves an area
embracing 585,000 persons. The system as of March 31 1949 served
20,547 residential consumers and 2053 industrial and canmercial consum-
ers, General information cn the system is included in pages 54 to S6.

Map on page 57 shows the system, line sizes and their relative
capacities, the meter reading districts, and for each district the nun-
ber of consumers, total sales, and sales per consumer for month of March
1948. oOther data indicate pressures existing in various paris of the
system on the peak of a typical day in June 1949.



Distribution pressure is changed according to plant sendout
(to minimize leakage), but is limited to 100 mm (4 in.) of water because
nearly all consumers'! meters are of the wet type and will blow gas at a
higher pressure. The result is that total pressure remains low in out-
lying parts of system with accompanying unsatisfactory service. The
tabulation on page 60 shows sales per consumer and average peak-hour
pressure in each district. Good practice requires a minimum of 75 mm
(3 in.) water pressure and it may be seen from this tabulation and the
map on page 57 that only one district enjcys such pressure, while in
half the districts, average pressure is less than 20 mm with spot read-
ings as low as seven to ten millimeters water presswre in several loca-
tions. Plotting the average pressure in each district against rales per
consumer in that district as shown on page 61 indicates that sale of gas
is, to some extent, proportional to pressure of gas being delivered, and
hence that sales of gas would increase if pressure were raised in the
poorly served districts. This latter inference was borne out by evi-
dence obtained on visiting poorly served districts and discussing situ-

ation with consumers.

Unaccounted losses are high, but it is impossible to estimate
the extent this is due to line losses. Station metering is poor and con-
sumers' meters, being of the wet type, must be kept filled to proper
level or consumer will benefit from resulting low registration. Adding
the possibility of theft, it may be seen that there are many factors con-
tributing to the apparent losses.

It is estimated that there are about 10,500 potential consumers
located on the fringes of the existing system, same or all of which might
be served if additional facilities were provided. These are located as
fdilows: -

New JTonia in north section of Athens 4,000

Chalkidon in northwest section of Athens 1,800
Psychico in east section of Athens 1 2,700

0ld Phaleron in south section of Athens 2,000
S 10,500




¢ - Statistics and Charts

There are included in pages 57 to 66, a map of the distri-
bution system; a balance sheet for year ending March 31 1948; operating
‘revenue and expense statements for year ending March 31 1949; operating
data for years 1937 to 1948; gas sendout chart for years 1937 to 1948;
typical daily load chart; and a table and chart illustrating relation be-
tween sales and gas pressures.

These data are of important interest and contributed in con-
siderable degree to the formation of conclusions and recammendations.

'3 - Proposed Improvements

Study and observation of property'énd a consideration of eco-
nomic problems involved, indicate that certain improvements should be
considered. These are listed below and are considered in more detail as
part of Plans A-1, A-2, A-3, A-L and A-5 in Section III.

a - Production Plant

Co 1 - Provide proper station metering and adequate instru-
v'mentﬁtion for coal-gas and water-gas production and control.

: 2 - Install new carburetted water-gas set. Present coal-
"»gas equipment and water-gas sets are old, require considerable main-
‘tenance and operating labor and are much less efficient than modern
équipment. Some savings can be effected if new equipment can be in-
stalled to carry the greater part of demand, with present equipment

relegated to standby, peaking or emergency status. A nine-foot
autanatic carburetted water-gas set, utilizing coal, coke and oil
would have capacity of 56,000 m3/day, enough to meet present require-
ments. Accessory equipment would include overhead bin (for the two
solid fuels), skip hoist, blowers, steam accumulator, waste-heat
boiler, and steam generator. New gas piping to the relief holder

and from relier holder to exhaustwrs may be required.

3 - Install electrostatic tar precipitator. Condition of

consumers' meters indicates that tar is not being canpletely.removed
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by present equipment. Installation of electrostatic tar precipitator
to supplement present apparatus will insure maximum tar recovery and
will prevent certain meter difficulties.

L - Install tar distillation equipment, five tons per day
capacity. Tar recovered in extractors contains moisture which makes
it less valuable and prevents its use for many purposes. At present,
much of tar recovered is used for fuel, for lack of other suitable
- ‘applications. Tar distillation apparatus will remove moisture and
‘ make available a high grade of tar suitable, among other uses, for
,foad repair purposes.

5 - Install washer cooler. Although capacity is not
known, it appears that present condenser will reach its capacity if
éﬁpreciable additional gas making capacity is added to plant. If
additional condensing capacity is found to be needed, installation
of washer cooler to supplement present condensing capacity may be

“made.

b - Distribution System

L -1 - The low-pressure conditicns existing in outlying parts
fﬁof the system can be overcome by (a) additional lines from the plant
ﬁ{to the outlying areas or (b) more economically under present circum-
;;stances, by installation of high-pressure storage stations at stra-
titegic locations. Study indicates that three high-pressure storage
7“btations, one each in the north, east and south sections of the city,
,.cén be utilized to improve distribution pressures and supply condi-
t‘tions in the poorly served areas. Each storage station would con-
sist of two high-pressurz tanks having a total displacement of 235
m3 and capable of storing 2272 m3 at 11 atm abs. Each station would
be equipped with automatic motor driven campressor and necessary

control and safety instruments.

2 - It is desirable to replace gradually present wet-type
consumers' meters with dry-type meters. The present meters are old
and most have been repaired many times. If a program can te worked

out whereby the wet meters can be replaced, beginning with those
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nearest the plant (and therefore subject to greater pressure), then
the system pressure can be raised and greater delivery effected.

The use of the dry-type meters will insure greater accuracy of
metering and will eliminate labor now required to service wet meters

3 - A concentrated effort should be made to reduce line
losses. Such a program must necessarily be accanpanied by steps to
'render metering more accurate.

, L - If additional consumers are to be served in the out-
lying areas, new mains, meters and services will be required.

L - Description of Property

a - Production Plant

Plant is located near western city limits of Athens, 1.3
km southwest of Omonia Square. Three plots of 1and are occupied,
25,752 m for gas plant proper, L4261 m? and 5166 m? for pipe and supple-
mentary coal storage. Location plan is shown on page 67.

Plant utilizes bituminous coal to manufacture coal-gas, coke
and tar. A portion of the coke produced is used to make blue water-gas
which is added to coal-gas to give a mixed gas having heating value of
L4200 kg-caLﬁm (472 Btu/cu ft). ‘

1 - Coal-Gas Manufacture

There are 38 benches, or groups or retorts, 12 with
1built-in producers and 26 with direct-fired furnaces. Each bench
:contains seven horizontal, stop-end retorts, three meters long.
Average charge is 120 - 140 ig or approximately 260 - 300 1b of
coal. Retorts are charged using a charging machine, but coke is re-
moved by hand with rakes. Carbonizing period is 4.8 hours which
allows five charges per day per retort. Equipment was reported to
have been installed in the period 1870 - 1900. Benches have been
refilled with new retorts many times.

Assuming an average charge of 120 kg of coal per retort and a
yield of 0.292 m3/kg (L.7 cu ft/1b), capacity of plant is:



'L§,700’m3 of coal-gas per day with 38 benches in-

thtinuous operation.

36,900 m> of coal-gas per day with 30 benches in

continuous operation. -

k32,000 m3 of coal-gas per day with;2§;bénches iﬁ5

continuous operation. e ) o

2L,600 m> oy coal-gas per day with 20 benches in

continuous operation.

During 1948 the number of benches available for continuous
sérvice ranged fram a minimum of 15 to a maximum of 25, due to
' shortage of materials and skilled labor, and to the age and general
condition of the equipment.

2 - Water-Gas Manufacture

There are two 1.66 m x 1.27 m x 1.15 m x 3.5 m high,
 water-gas sets, installed originally about 1920 in Brest France by
ithe firm of Humphrey and Glasgow. They were brought to Athens and
re-erected in 1933. Units are hand operated with up and down runs,
but there is no air meter, steam meter or pyrometer to guil. opera-
~tion. Carburetors and superheaters contain checker brick but oil
ia‘not used in gas-making process. 0il meters are available. Gen-
‘ﬂgfator blast lines are 250 mm diameter, carburetor-superheater con-
'iﬁéétions LOO mm diameter, washbox outlet pipes, 250 mm diameter.
‘Coke is used as generator fuel - about 130 kg per charge. Electric
elevator is used for fuel handling. Fires are cleaned every four
hours. Heating value of gas averages 1870 kg-cal/m3 (210 Btu/cu ft)
because blow run is used. Air pressure is 900 mm water and gas

pressure at washbnrv during run is 470 mm water.

Gas produCL~oﬁ capacity of each unit is reported to be 8000
m3/day (280 Mcf/day), or 16,000 m3/day for the two sets. There is
evidence that sets have produced as much as 20,000 m3/day.
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3 ~ Blowers

Iwo Societe Rateau (France) blowers, No. 4655 and Lé56,
capacity unknown, driven by 17-hp motors, No. 130 and 131, 3-phase,
220-volt, 2880-rpm.

L4 - Exhausters

Two Maeron-Baer-Jernieppe (Balgium) exhausters, capac-
4ty 1870 m3/hour each, belt driven by one Dessau horizontal steam
1gine. Installed 1889.

5 ~ Condenser

One condenser consisting of four sections of vertical
1)0 mm cast iron pipe, 42 pipes to a section, 7.5 m high, with
20 mm connections. Cooling is effected by sewage water flowing
o'er outside of pipes. Spot reading June 9 1949, inlet gas temper-
ature 49 C (121 F) and outlet gas temperature 25 C (77 F).

6 - Tar Extractors

Three Pelouze and Audoin tar extractors, capacity
;20’000 m /day, 20,000 m /day and 75,000 m /day respectively, con-
‘nections 350 mm. Installed 1870 - 1890.

7 - Naphthalene Scrubber

; : One rotary naphthalene scrubber, motor driven, 3 m
diameter by 2 m long, connections 500 mm, differential pressure
LO mm of water, capacity 43,000 m3/day.

8 - Ammonia Scrubbers

Iwo rotary ammonia scrubbers (one out of commission),
3 m diameter by 4.8 m and 3.9 m long respectively, motor driven,
connections 500 mm, capacity 41,000 m3/day each.. Installed 1870 -
1890.

9 - Purilliers

Twenty-two purifiers in three groups. Water-sealed.
Total oxide 121 m3. Groups are in series and total differential



pressure is 46 mm of water. Installed 1890. Group 1 - four con-
crete boxes, steel tops, L.5m x 3 m x 1.4 m, two layers of oxide,

3
Tm

boxes, steel tops, 3m x 2.7 m x 0.7 m, one layer of oxide, 4.5 m3

of oxide per box, connections 40O mm. Group 2 - ten cast iron

of oxide per box, connections 300 mm. Group 3 - eight cast iron
boxes, steel tops, L m x 3 m x 0.5 m, one layer of oxide, 6 m3 of

oxide per box, connections 250 mm.
10 - Boilers

Three Babcock and Wilcox water-tube boilers, having
132 m of heating surface each. Installed 1909. Built for 7.5
atmospheres pressure (110 psig) but now limited to five atmospheres
pressure. Feedwater treated by Permutit system.

11 - Station Gas Meters

Three*meters, one for water-gas and two for mixed gas.

No. 1 - Drum type, French manufacture, mixed gas,
capacity 30,000 m3/day, connections 350 mm. Installed 19 °

. No. 2 - Drum type, French manufacture, mixed gas,
?capacity 18 OOO m3/day, connections 300 mm. Installed 1902.

No. 3 - Drum type, French manufacture, water-gas,
icapacity 9800 m3/day. Installed 1909 (out of commission).

12 - Booster

‘manufacture, maximum
“Belt driven fram

One centrifugal blcwer, Fren‘

%pressure llOO mn' of water, connections: 200jmm.

féléctric motor.

13 -‘Station Governors

Fbur pressure regulators, French manufacture, water
“sealed, connections 40O mm. 1Installed 1870.

u‘llb -~ 0il Tank (for Naphthalene Scrubber)

One underground concrete tank, 2 m x 1.7 m,xol;b‘m.'
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15 - Holders
~ Four holders, one for water-gas and three for mixed ga

No. 1 - 38 m diameter, French manufacture, steel tank,
\three 1ifts, mixed gas storage, capacity 15,000 m3, _pressure lhO mm
'of water, connections 500 mm. Installed 1909.

8 No. 2 - 22.3 m diameter, French manufacture, steel
Itank, two 1ifts, mixed gas storage, capacity 6000 m3, pressure 160
mm of water, comnections 350 mm. Installed 1900.

No. 3 - 19 m diameter, French manufacture, concrete
tank, two 1ifts, relief holder for water-gas, capacity 3700 m3,
pressure 177 mm of water, connections 300 mm. Installed 1909.

: No. L ~ 28.6 m diameter, French and Greek manufacture,
concrete tank, three 1lifts, mixed gas storage, capacity 7000 m3,
,pressure 78 mm of water, connections 500 mm. Installed 1909.

16 - Plant Shops

Blacksmith, carpenter, meter repair, foundry, machine
and- barber shops. ’

17 - Bmployees - Plant

Reported to be 410 as of June 1949. Most of these
;were on strike as of that date and plant was being operated by 200
‘Greek‘Navy men and 50 regular gas plant employees.

b - Distribution System

The distribution system was laid out when the population :

of Athens was much less than now and extensions have not been made to '
keep pace with the increase in houses and business establishments.

System map is shown on page 57.

The system totals approximately 130 lm of 75 mm to 600 mm
diameter pipe and 215 km of pipe under 75 mm diameter. A 600 mm line
carries gas fram the plant northeast to center of city, a distance of
about 1.3 km. Other short sectiors of 40O mm, 300 mm and 250 mm supply
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the business district of the city. Two 200 mm lines carry gas north
from the end of the 600 mm line for a distance of approximately 1.8 km
and from this point, a 150 mm line extends 2.4 km to the northern lim-
its of the city. Two lines, 150 mm and 100 mm, extend from the center
of the city to the east, a distance of approximately 3.2 km. A 300 mm
line extends southwest from gas plant approximately 2.6 km and, fram
this point, a 200 mm line extends south approximately 3.2 km to the 0l1d

Phaleron area.

There is a 150 mm welded-steel booster line from plant north
to end of the 200 mm line. This booster line is operated during peak
period3 with a pressure of 1100 mm of water at the plant and a pressure
of approximately 50 mm of water at end of line. There is a second
. booster line, 100 mm diameter, taking gas from end of 300 mm line on
Roosevelt Street. This is operated during the peak periods at a pres-
sure of 80 mm of water to boost gas eastwardly to a point in the neigh-
borhood of Aiginition Hospital on Queen Sophia Street.

1l - Gas Mains

Most of the gas mains are of cast iron with bell and
spigot joints and have been in the ground for many years. Ground
cever ranges from 0.7 to 1.0 meters and many of the lines are under
‘pavement. Approximately 1000 drip pots are installed to collect
condensate. Considerable electrolysis has occurred in lines due to

action of stray currents fram direct-current tramway rails.

A few new mains have recently been installed - these are of

cast iron with mechanical joints of British manufacture.
2 - Services

Old services are of various sizes and construetioﬂ'
fLate installations have utilized 32 mm wrapped stecl pipe - both -
fscrewed and welded - w1th gas cock at curb and with saddle for ef
ﬂevery service. In newer apartment houses, one service suppliesV:

.geveral meters.
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3 - Meters

There are approximately 21,500 water-sealed meters,
‘ 2500 oil-sealed meters and 300 dry meters. Meters are of various

sizes and ages and of varied manufacture.

¢ - Maps and Photographs

A general layout drawing of the gas plant and several
views of various parts of the plant are included in pages 67 to 72.
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1000 CuBIC METERS

MUNICIPAL GAS ADMINISTRATION
ATHENS, GREECE

GAS PRODUCED AND SOLD, NUMBER OF CONSUMERS
AND MAXIMUM DAILY SENDOUT BY YEARS
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CUBIC METERS

'MUNICIPAL GAS ADMINISTRATION
' ATHENS, GREECE |
HOURLY SENDOUT

'FEBRUARY 21, 1949
TYPICAL DAY

oDVU. ~ . Ry ‘ S -
| o e bt
: 1 1,699 60.0
" 2,535 89.5 .
6000 - 3,257 115.0 -
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MUNICIPAL GAS ADMINISTRATION

ATHENS GREECE

Approximate Relation of Sales to Pressure

Meter-Reading Sales per Consumer Average Pressure in District
District March 19,8 11 AM to 1 PM, June 13 1949+
m3 Mcf mm water inches water
1 63.0 2.31 78.7 3.10
2 - 43.5 1.5, 18.5 0.73
3 53.3 1.83 20.0 0.79
L 39.6 | 1.39 17.0 0.67
5 52,0 | 1.83 38.0 1.8
6 W86+ 17 | 381 1.50
7 ,77’1fiff;j2{7gfﬂ*7  58.1 2.30
8 52,2 | 1.83 19.0 0.75
9 | e | 1w | ks 0.57
10 “ff-Sl 8 | -1.82. 34.3 1.3
11. *f' -,5,3 318h 16.0 o.r63j |

# Eram date available - there has?been little change in conditions in

interim period.

Pressure of gas in mains isvcoheiderably less than that accepted in

current US practice. Sales of gas appear to be roughly proportional

to available gas pressures.

Thi.s is shown graphically on page 61.
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" MUNIGIPAL OAS AIMINISTRATION

BALANCE SHEET
fORCH 311568

ASSETS
Production Plant#

iand - book value 10/1/39 - 1 drachma
Inprovements and Additions 10/1/39 to 3/31/k8

Buildings - book value 10/1/39 ~ 1 drachma
Improvement and Additiens 10/1/39 to 3/31/L8

Machinery - book value 10/1/39 - 1 drachma
Inprovements and Additions 10/1/39 to 3/31/L8

Gvens and Retorts - book value 10/1/39 - included in mh.i.mry
Improvements and Additions 10/1/39 to 3/31/L8
Less depreciation
Distributions

Gas Mains - book value 10/1/39 - 2 drachmse
Improvements snd Additions 10/1/39 to 3/31/L8

Consunars Meters ~ bsok value 10/1/3
Improvements and Additions 10/1/39 to 3/31/48

Tools

Cars and Trucks
Purniture

Bills Receivable

Stores

Materials

Coal

Cas in Holders
By=-products

Cash and Bank Depoaits
Total

LIABILITIES
Cleiul

Reserves
Provieions for Working Capital, Improvements and Additions

Depreciation
Production and Distribution Plant -~ Past Years
- Thin Year
Buildings 832
Machinory 1,061
Distribution Hains 13

Tools - Past Years
= This Year

Cars and Trucks -~ Past Years
= This Year

Furniture - Past Years
= This Year

Consumera lNeters - Past Years
« This Year
ynbiltbiea

Municipality of Athens ~ i drachma
Consumer Quarantee Deposits
HMiscellaneous, Taxes and Insurance

Adjustment

Total

US Dollar Equivalent-

. (10,000 Drachmas per Dollar)
$ o
0 s 0
0 L
4,163 4,263
0
2,498 - 2,k98
24,476 L
2079 20,397
s 0
157
TR
- 2,64
29,394 R
11163 L S
59,623 132,824
50,556
$406,697
$ 36
170815
_ 8 20,493
12,204
_195,264 $210,548
406,206
L9l
$4,06,697

# The Iranchise of the private company whioh originally opersted the property expired in October 1939 and
ornership of the Production Plant and Distribution System reverted to the Hunicioality of Athens without

cost. P uduction Plant and Distribution System were regarded as entirely written off.

Since that time,

depreciecion has been made only on fixed assets which were thereafter acquired as improvemsnts and additions,

Data on these sheets were obtained from best available sources.
for conveniencs, nave been converted to US dollaras on basis of 10,000 drachmae per US dollar.

Figures were originally in dr \chmae and,




MUNICIPAL OAS AIMINISTRATION
ATHENS GREECE
AN Es

0 P)
12 MONTHS ENDING MARCH 1949
SUMMARY

Operating Revenue

US Dollar Equivalent
{10,000 Drach per Dollar)

QOas = Residential $ 976,481
Industrial 2Lk, 824
Total $1,221,305
Neter Rental 115,292
Sub~total 81,336,597
Servicing 20,116
Truck Delivery 51,919
Miscellaneous 5,636
Total Operating Revenue $1,u1%,268
Operating Expense
Production - Coal Gas $ 74,007
Water Gas 241,947
Storage 8,590
Total " $ 32k,5LL
Distribution = 279,325
Oeneral and Administrative 495,325
Sub-total 41,099,194
Taxes (appropriation) 15,000
Total Operating Expenses $1,11%,194
Net From Operation $ 300,074
Depreciation $ 16,000
Renewals and Replacements 152,075
Total $168,075 $ 166,075
Balance $ 131,999
DETAILS OF OPERATION
(Dollar Figures Represen ar Lquivalent
€ 10,000 Drachmae per Dollar)
Revenue and Sales
Revenue per Residential Consumer & Uu7.52
Revenue per Industrial Consumer 119.25
$ Su.0L
Hetric Units English Units
Sales per Residential Consumer 547.8 =3 19.3k Mef
Sales per Industrial Consumer 995.6 3 35,17 Met
Average 588,k 3 20,78 Mef
Average Residentinl Rate $0.087/: $2,46 Ml
Average Industrial Rate 0.119/1 3,39 et
‘ $0,092/a° $2,60/Met
Production :
Coal Qas -
Coal Gas Produced 290 w/ton 4,62 ou £tAb
Bench Fuel .
Coke Produced s o 78.1%
Tar Produced - per ton carbonised P 35.1 kg/ton 7.43 gal/2000 1b
Heating Valus ‘ 513!4 kg-o II51/ 577 Btu/eu ft
Productlion Cost - bazed on gas produced . \ $0,220Mef
Water Oas
Water Gas Produced 1939 m?/ton coke 62 Mct/2000 1b
Heating Value 1870—2580 :S-cnl/ 210-290 Btu/cu £t
Production Cost - based on gas producer $1.118Mct
Mixed Gas
Production Cost - based on gas produced $0.021/n3 $0.567Mct
based on gas nold . 80.02h/m3 $0.691Mct
Distribution Expense
Expense per Consumer $12,36
Qeneral and Administrative Expense
Expense per Consumer $21,92
Average Number of Consumers .
Residential 20,547
Industrial 2,053
Total 22,600
Unaccounted-for Gas 15% 2,353,000 = 83,100 ¥t
Unsccounted-Jlor Gas per mily of 3-in, 399 Mef

equlvalent main

Note Discropancies in relationship betwsen amount of coal carbonized or generator fuel burned and yields of

coke and gas, can jiobably be explained by one or more of following factors:
errors in plant metering, or delivery of gas having substandard heating value,

errors in inventory,
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HMUNICIPAL GAS AIMINISTRATION

pt

OPERATING REVENUE AND RXPENSE
2 WONTHS ENDING MARCH JI_19L9

DETATLS

(Dollar Figures Represent US Dollar Equivalent

@ 10,000 Drachnae Per Dollar)

( ) indicatas credit

Note Data on thuss shaots were obtained from available zources and were nit originally in breakdomn form
presented here, Some rearrangemont und allocction has been arbitrarily mede, based on study of oper-
ation of property, Expensa and revenus figures were originally in drachmae but for convenience have
been converted to US dollars on basis of 10,000 drachmae per US dollar,

Por » Por Mot
8old - Sold
Operating Revenus .
Oas ~ Residentdal - 11,256,000 = $ 976,161 $0,087 2157
Industrial - 2,0Lk,000 2L, 824 0,119 3,390
Total 13,300,000 =3 1,221,305 1,221,305 $0.092 2,600
Meter Rental 115,292 $0.008 $0.2L5
Sub-total $1,336,597 $0,100 82,645
Servicing 20,116
Truck Delivery 51,919
Miscellaneous 5,636
Total Operating Revenue $1,L1%,268 $0.106 43,012
Operatan, nse Por 2 Per Hof
1 - Production ___?rodmd gr_og_u:;d
Coal Oas - 9,527,000 o> produced T
Labor - Salaries 2l.Lg $ 75,000
=" Foremen 61,08 13,100
Ovens & Retorts 100,08 81,556
Boilers 50,0% 6,439
Purification 61,08 2,590
Cosl 100,08 27,870
Total Labor $206,557 $ 206,557 0.6
Haterisl . b
Coal Carb 32,900 ton @ $15.80 $519,692
Boiler Fusl
Coal 482 ton @ $15.80 7,609
Coke 131 ton @ 37.00 L,830
Tar 0.5 ton € 50,00 26
Bench Fuel
Coke 4,750 ton € $40,70 193,439
Braace 463 ton @ 30,00 13,877
Tar 773 ton @ 50,00 38,638
Power 61% 1,390
Purif Mat 61% 3,325
Coal Insurance 100% 78
Water 61% 2,100
Hisce)laneous 61% 253
Reserre - Ovens & Ratorts 14,853 - e !
Total Haterial 800,780 $ 800,780 . - 0,084 . §24380
NHaintenancs “ )
Mat Labor Total
Ovens 100% $ 5,245 $14, 804 $ 20,049
Piping 61% 250 L8 998
Building 61% 725 1,705 2,430
Condensers 61% 863 1,320 2,183
Bailers Sog 1,314 853 2,161
Equipsont 61% 1,498 L,0 5,638
Yard 61% 36 2,130 2,166
Haters 61% 18 173 191
Tools LS. 7% 1,780 S,Ls0 7.230 .
Total 811,729 $1.32 $ W,052 §_ly,052 $0.005 - $0.128
Total Labor, Material and Maintenance 41,050,389 40,111 ¢ - §3.122
Residual credit
Coke 21,860 ton @ $40.72 (4 mo.ow;
3,857 ton @ 16.02 (61,71
25,717 ton @ $37,00 ($ 951,760)
Tar 1,155 ton @ $50,00 $ 57,130)
Cinders 2,116 ton @ .50 1,399)
Carbon 27 ton @ 175,50 { 2,040}
($1,016,929)
Residual Opsrating xpenss .
Coka - Labor $ 36,57
Loading 4,103
$  Lo,ST
Transport 1,798
$  L2,L75
Residual Maintenance Expense
Coke Crusher - Labor 3 72
$  L2,su7
Residual Credit - Net (§_976,382) ($0.103) ($2.902)
Net Production Expenss - Coal Cas $ 7L,007 $0.008 40,220




ATHENS - OPERATING REVENUE AND EXPENSE ) s

CONTINUED
U per W " Per tar
Produced - Produced
Mater Gas - 6,126,000 a® produced S e
labor - Salaries 15,.6% $ 18,000
Foremen 9% 8,462
Generating 1008 12,961
Boilers H 6,439
Purification  39% 1,695 P
$ 71,517 $ ST < §0,003 80,359
Haterial ‘
Gen Fuel 3,159 ton @ $40,72 8126,627
Boller Fuel
Coal 483 ton 0 $15.80 Te624
Coke 131 ton & $37.0° k4,830
Power 398 895
Purif Mat 39% 2,122
Water 9% 1,347
Miscellaneous 392 162 e e e
145, 607 $ 15,607 - 80,02 80,613
Maintenance B T
Hat Laboy Total
Generators 100% 81,675 $ 1,L69 $ 2.1h
Piping 39% 150 L9 639
Buildings 39% L63 1,089 1,552
Condensers 39% sk9 835 1,384
Boilers 501 1,3 8s2 2,166
Equipzent 39X 957 2,659 3,616
Yard 9% e} 1,528 1,551
Heters 9% 11 11¢ 121
Tools 29.3% 1,140 3,450 L,590 P
6,292 $12.4n $ 16,763 $_ 18,763 1003 7 $0,086 -
Total Production Expense - Water Gas $ 21,947 $0,0L0 .08
Holder Maintenance
Hatsrial $ L
Labor 870
$ 8,590 s 8,5%0
Total Production Expense
Coal das 9,527,000 o) 74,007
Water Qas 6,126,000 m3 2u1,947
Storage - 8,590 .
15,653,000 a7 $ 32U.5u $0.021
Por -3
Sold .
Total Production Fxpense 0,52
11 - Distribution
Operation g
Labor - Salaries 20¢ $ 61,500
Services - 8,657
$ 70,157 $ 70,157
Material - Services $ 5,891
Meters 278
*nes s e
$ 78,81
Haintenance - Hat Labor Total
Distribution 100% $713,019 $ 97,865 071,684
Toole 25 980 2,979 o
Moters 100 - 24,868 23368
$74, 799 $125,712 $200,511 ! 200,511 v .
Total Distribution Expense 3 29,328 $0,021 $0.595
II1 - Qeneral and Administrative Expense - o
Sularies ~ LoOZ $123,550
Insurance 188,8L0
Qeneral 1n7z,612
Transport
Material $ 0,094
Labor 15,363
'23:'157 "2JU'JS7
Non-productive Wages 3k,904
$468,563 $ 488,563
Haintenance
Hat Labor Total
Furniture $ 615 $ 1an $ 1,792
Cars 1,376 L87 1,663
Lorries 1,700 1,407 3,107
$ 3,691 $ m $ 6,762 $ 6,762
Total General 4nd Administrative Expsnse $ L95,325 $0,037 $1.055
IV - Taxes $ 15,000 $0.001 $0.032
Total Operating Expense 41,114,194 $0.08) $2.373
Net from Operation $ 100,074 $0.023 $0.639




hix[R =C

MUNICIPAL OAS ATMINISTRATION
T MRS ORECE

ANNUAL OPERATT .0 DATA - METRIC UNITS

Gas lost or
Annual Annual ) od Haximua
Production Sales of T Por Cerl Daily Load Nuaber
of Cas Gas of Sendou Factur of
Year 1000 u} 1000 »3 1000 ¥ Prodaction 1000 Per Caat Consuners
1937 1,772 1,173 3,599 2l Skl 75 21,000
1938 U, 954 11,3717 3,51 2.9 53.6 7 23,000
1939 1,178 B 2,517 18,2 50.3 u 23,194
19Lo 13,284 1,38 1,936 U.6 L3.8 [:3] -
1941 8,20l 7,380 82l 10,1 38,4 s9 -
1942 2,853 1,592 1,261 Lh,2 17,5 Ls -
194 64554 k4,321 2,233 .2 22,2 a 15,600
19Lh 7196 5,767 1,L29 19.9 28,9 68 16,838
1945 10,222 7,961 2,255 2,1 Lo,k & 20,887
19L6 13,198 1,087 2,11 16,0 Ls, 80 21,900
19L7 15,058 12,481 2,577 17.1 50,7 81 22,302
1948 15,463 13,301 2,162 U.0 55.5 76 2),570
135,936 109,395 26,541 19.5
ANNUAL OP=RATINO DATA - ENGLISH UNITS
GCas Lost or
Annual Annual Unaccounted Haximun
Production Sales of “Per Cenl Daily load Nuasber
of Cas Cas of Sendout Factor of
Year Hef Het Hef Production Hef Per Cent [ ]
1937 521,600 I9k,520 427,080 2L 1,910 75 21,000
1938 528,030 Lo1,720 1 126,310 23,9 1,890 7 23,000
19)9 500,630 409,630 91,000 18.2 1,780 7 23,194
1940 469,080 400,700 68,160 U6 1,550 8) -
19l 289,680 260,590 29,090 10.1 1,360 59 -
1942 100,740 56,210 L4, 530 Ly,2 620 us -
1943 231,L20 152,570 18,850 L.2 780 (3% 15,690
19LL 254,090 201,630 50,460 19.7 1,020 68 16,6838
1945 360,9L0 281,300 79,640 22,1 1,L30 & 20,887
1946 L66,020 391,480 74,540 16,0 1,610 80 21,900
1947 $31,700 LLo,700 91,000 17.1 1,790 61 22,302
1948 546,000 L6, 660 76,3L0 .0 1,960 76 23,570
4,792,910 3,862,110 937,200 19.5
OPERATING MATA « M=7a1C UNITS
1 inu HARCH 3T 1949
Coal Coke Tar 3 Gas Sold - 1000 -J Oap Lost or
Carbonized Produced Producad Gas Produced -~ 1000 o Comaercial Unaccounted
Hetric Netric Hetric Coal Waler’ and 3 Per Cent of
Tons Tons Tona Oas Qas Total Residential Industrial Total 1000 a Production
April 1946 2,7LL 2,019 8 762 g7 1,341 1,027 173 1,200 1 10.5
May 1948 2,635 1,950 9 738 St 1,)0% 985 18 LU 157 12,0
June 1948 2,Ja 1,70} 79 646 599 1,245 970 160 1,130 15 9.2
July 1948 2,298 1,700 & 638 532 1,170 8es 159 1,047 123 10.5
Auguet 1948 2,230 1,650 67 6J1 L70 1,101 761 Uiy 910 191 173
Septecber 1948 2,252 1,666 68 657 415 1,1)2 U3 151 89l 238 21,0
October 1948 2,663 1,71 80 769 501 1,290 831 169 1,000 290 22,%
Kovember 1946 2,665 1,972 80 811 s2l 1,335 962 177 1,1)9 196 U7
December 1948 3,328 2,462 100 985 L9 1,474 97 181 1,154 J20 21.7
January 194y - - - 1,014 Lo 1,L16 1,053 188 1,201 175 12,4
February 1949 - - - 889 hé8 1,357 1,023 182 1,205 152 .2
Harch 1549 - - - 967 519 1,L66 1,040 191 1,231 255 1.1
- - - 9,527 6,126 15,653 11,256 2,0uk 13,300 2,353 15.0
Coal gas - 60,9%
Water gas - 39.1%
Coke produced per ton of coal carbonired - 740 kuogﬂu; 9 months
Tar produced per ton of coal cartonized = J0.5 kilograms
OPERATINO DATA = ENGLISH UNITS
TZ FONTHS EUDTRO HARCH 3T 3L9
A
rcal Coke Cas Sold « Mef Cas lost or
Carbonised Produced Tar Cas Produced - Mc? reial Unaccounted
Shor » Short Produced Coal Hater and
Tor sy Tona Oallons Oas Gas Total Residential Industrial Total Mef Production
April 19L8 3,02k 2,225 17,565 26,910 20,Ll0 47,350 36,260 6,110 k2,370 L,560 10.5
ray 1948 2,90U 2,149 16,738 26,060 20,060 46,120 3L,770 S+T90 Lo,560 5,560 12,0
June 1948 2,56 1,877 16,73L 22,810 21,150 L3,960 JL,250 5,650 39,900 4,060 9.2
July 1948 2,532 1,873 14,596 22,530 18,700 41,310 31,350 5,620 36,970 b, 340 10.5
August 1948 2,57 1,818 14,182 22,280 16,600 38,660 26,860 £,260 32,120 6,760 17.3
Septezber 1948 2,62 1,836 1,305 2),200 16,770 33,970 26,2L0 5,336 31,570 €,400 21,0
Cetever 1948 2,935 2,172 16,916 27,860 17,630 Ls,55¢ 27,240 S,980 35,20 10,230 22,5
Kovember 1948 2,937 2,17 16,927 28,640 18,500 L7,1k0 3,960 6,250 Lo,210 6,930 1,7
Decezber 1948 3,687 2,70 21,138 3L, 700 17,270 52,050 b, 360 6,390 40,750 11,300 21,7
January 1947 - - - 35,600 14,180 b3,3€0 1,170 6,640 13,810 6,170 124
February 1949 - - - 11,390 16,530 L7,920 36,120 6,LL0 k2,560 5,360 n,2
March 9Ly - - - 3u,1ko 18,330 52,470 36,720 6,740 L3.4é0 9,010 17.1
- - - 336,400 216,300 | 552,700 337,400 72,200 469,600 8),100 15.0
Coal gas - £0.9%
Hater gus - 33.1%
Coke produced per ton of coal carbonized - 1,450 1b) 9 months

Tar produced per ton of coal cartonized - 5,85 gal)

Discrepanciee in relationship betmmen azount of ceal carbonized and the yields of coke and

ga9, can probsbly be explained by one or core of the following factora: errors

errors in plant metering, or delivery of gas having substandard heating value,

in inventory,
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MUNICIPAL GAS ADMINISTRATION
ATHENS GREECE

General View of Plant, Looking North
Showing Holders and Scales

Retort House - Condenser - Governor Building



MUNICIPAL GAS ADMINISTRATION
ATHENS GREECE
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Interior - Governor House
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MUNICIPAL GAS ADMINISTRATION
ATHENS GREECE

g
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Operating Floor
Water Gas Sets

No. 2 Holder
Inlet Connection




MUNICIPAL GAS ADMINISTRATION
~ ATHENS GREECE

No. 2 Holder and Parts:.of Naphthalene
" Scrubber. Under Repair

Operating Floor
Water Gas Sets




MUNICIPAL GAS ADMINISTRATION
~ ATHENS GREECE

Meter Shop
Spare Retorts
Office Building
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B - THE HELLENIC TOWN GAS CCMPANY INC - PIRAEUS

~1 - General

The gas prodﬁctidn blént and distribution system in the ciiy
of Piraeus are owned and opérated by The Hellenic Town Gas Company, Inc,
a private Greek campany.‘ Preéent franchise expires in 1963. Property
is valued at approximately $300,000 as indicated in balance sheet shown
on page 87, |

The Company, though privately owned, is subsidized by the
Greek govermment to the extent that it obtains coal at prices below cif
cost - at expense of other users who make up difference by paying a
higher price for their own requirements. It receives further support
from sale cf coke at prices generally in line with high prices of other
fuels. Any further support needed to bring revenue in line with ex-
penses is obtained by adding a speclal charge per cubic meter of gas
sold. This special charge includes an allowance for amortization re-

serves.

Unlike the municipal operation at Athens, the Campany is sub-
Ject to property and income taxes, though the total taxation is low,
presumably in keeping with the govermmental policy of subsidizing the 
gas industry. )

The Company is subject to duty on equipment which it imports
for its operations. At the present time, there is in Piraeus customs
a supply of special brick and other equipment purchased in Germany in
1947 for the repair of the Gtto oven. Reported cost was $30,000 (equiv-
alent) and it is held for customs charges of $8000 and warehousing
charges of $4000.

Sales tax of éeven per cent on residential gas, ten per cent
on industrial gas and ten per cent on coke and tar are cnllected for
the govermment. A welfars tax of one per cent is also collected on in-

dustrial gas sales.

The Company appears to be well managed if allcwances are made
for economic conditions in Greece. Although Campany is quite small, all



operating costs compare favorably with the much larger municipal bpera—
tion at Athens, though in general, production, distribution and adminis-
tration costs are higher than for a similar operation in the United
States. Net production costs are somewhat in line with United States
practice, but only because of the coal subsidy and the high selling
price of coke. Factors tending to lower the operating costs (and hence
the selling price of gas) are (1) use of amortization charges for oper-
ating expenses - apparently economic conditions require deferred amorii-
zation as collected monies are not held as reserve, (2) governmental
subsidy of coal and (3) high selling price of coke and tar. Factors
tending to raise operating costs (and hence the selling price of gas)
are (1) high price paid for coal which, even with the subsidy, is about
50 per cent higher than a United States gas company would have to pay,
(2) high labor, distribution and administration expense {which includes
military security), (3) condition of gas production equipment which has
deteriorated for lack of adequate maintenance, (L) relatively low sales
per consumer and (5) high unaccounted losses. The net result of all
these factors is that gas must be sold at very high rates - two to three
times as high as for a similar sized operation in the United States.

Flat rates are charged regardless of minimum use or load fac-
tor. Industrial and commercial consumers are charged higher rates than
residential consumers on the theory that industry can better afford to
pay - Jjust the opposite of practice in the United States, where indus-
trial and commercial consumers obtain the lower vrates that are justified

by greater use and higher load factors.

The following schedule of rates was in effect in June 19L9:

Residential Gas (Including Public Service) -
for Cooking, Water Heating, Small Amount of Space Heating

Drachmae/m3 $/m3 | $/Mcf

Base Price 760.00 0.760 2.152
Sales Tax - 7% 53.20 0.053 .151
Special Charge for
Fuel Adjustment and
Amortization - 20¢ 152.00 0.152 430,
Meter Rental 80.00 0.080 227

1045.20 $1.0L5 | $2.960

7h



Cammercial Gas (and Industrial) -
for Coffee Shops, Pastry Shops, Bakeries,
Printing Industry, Manufacture of Boxes,
Glassware, Ceramics, Electric Lamp Bulbs, Etc

Drachmae/m3 $/m3 $/Mcf

Base Price 1045.00 1.045 2.959
Sales Tax - 10% 104.50 0.105 .296
Welfare Tax - 1% 10.45 0.010 .030

Special Charge for
Fuel Adjustment and
Amortization - 20% 209.00 0.209 .592

Meter Rental 80.00 0.080 .227

1148.95 $1.LL9 | 8L.10L

Operating revenue and expense data for 12 months ending
December 31 1948 are shown on pages 88, 89 and 90. Sales tax collec-
tions are not included. It may be noted that special charges amounting
to $37,411 and which include money supposedly for amortization, have
been used for operating expenses. The amount of $5183, shown as Net
fram Operation, is less than two per cent of gross revenue. |

Details of opsration for 12 months ending December 31 1948
are shown on page 88, and additional annual operating data are given on
pages 85 and 91. The data appear to be subject to various quantitative
errors of measurement and inventory, as impossible yie'ds of coke and

gas are frequently indicated.

A typical daily load curve (winter day) is shown on page 86.

2 - Operations

a - Production

Gas plant has a present capacity of approximately 12,500
m3/day (LLO Mcf) of coal-gas having a heating value of 4200 kg-—cal/’m3
(472 Btu/cu ft). This capacity is based on use of the Otto oven and
four of the six horizontal retorts. General information on plant and
equipment is included in pages 79 to 82,

3

The Otto oven was designed to produce 10,300 m”~ of coal-gas
per day. Because of poor maintenance, faulty operation and low quality

coal - all incident to the war - side walls of the retorts have become

75
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warped so that it is impossible to charge the normal quantity of coal, a
longer period of timu is required for carbonizing and much time is lost
in freeing the coke which has a tendency to hang up. These factors in-
creugse labor costs snd decrease efficiency and capacity of unit. In its
present condition, the maximum daily output fram the Otto oven is approx-
imately 7200 m3/day - 35 per cent lower than its rated capacity. The
unit was installed in 1938 and, with exception of various instruments

and gages which disappeared during the war, accessory equipment is in
good condition. New brick and other repair items for the oven were pur-
chased in Germany in 1947 but are now held in Piraeus customs for payment
of duty and warehousing charges. Circumstaiices attending the impourding
of the materials are obscure. The occurrence is unfortunate — especially
in view of other subsidy and assistance received from the Greek govern-
ment - since loss of capacity of efficient Otto oven and accampanying
heavier operation of less efficient horizontal retorts, has resulted in

higher coal consumption and considerable extra labor costs.

The horizontal retorts date back to 1900. There are six
benches of seven horizontal stop-end retorts each. This equipment is
inherently inefficient (as compared to modern equipment), incurs heavy
maintenance costs =nd requires a great deal of manual labor for charg-
ing coal, firing the producers and handling coke.

Accessory equipment is generally new and in good condition.
Exhausters, condensers, tar extractors, naphthalene scrubber, ammonia
scrubber, station governors and one station meter were installed in 1938
and their capacity matches that of the Otto oven. Purifiers and one sta-
tion meter were installed in 1904. An additional condenser, naphthalene
scrubber, ammonia scrubber and purifiers will be reduired if plant out-~
put is increased appreciably over present maximum capacity.

‘flrbujﬁfSane of the plant buildings were damaged by bombs during the
war and have not been repaired.

b - Distribution

The population of Piraeus is estimated to be approximately
228*900’persons. 'The distribution system as of December 31 1948 served



3221 residential consumcrs and 807 industrial and commercial consumers.
General information on the system is included on page 83,

Map on page 8l shows the system, line sizes and their relative
. capacities, the meter-reading districts, and line pressures existing in
" _various parts of the system on the peak of a typical day in July 1949.

Distribution pressure is changed according to plant sendout
(to minimize leakage), but is limited to 100 mm (4 in.) of water because

“'consumers' meters are of the wet tyma and will blow gas at a higher pres-
‘sure.

The system is compact and pressure distribution is fairly good,
though there is some evidence that, better service might be rendered if
slightly higher pressure could be carried at peak periods. Good prac-
tice in the United States requires a minimum of 75 mm (3 in.) of water.
The tabulation below indicates that sale of gas is, to same extent, pro-
portional to pressure of gas being delivered and hence that sales of
gas would increase if the pressure could be raised in the outlying parts
of the system.

Approximate Relation of Sales to Pressure
Meter-Reading March 1949 Average Pressure in District
District Sales per Consumer | 11 AM to 1 PM, July 2 1949

m3 Mcf mm water in. water
1 56.3 | 1.98 50 1.97
e h7.6 | 1.68 I 1.60
3 54.0 | 1.9 L5 1.77
b 68.8 | 2.4l 57 2.25

Unaccounted losses are high, but it is impossible to say to
what extent this is due to line losses, as there are over 300 consumers
being served without meters. In addition, consumers' meters, being of
the wet type, must be kept filled to the PFroper level or consumer will
benefit from resulting low registration.

The distribution system was damaged in 32 locations by bomb-
ing during the war. The breaks, for the most part, have been repaired
with nndersize pipe, with result that restrictions exist.

7



It is understood that there are about 8000 potential customers
in the area who would subscribe to the use of gas if it could be made
available to them.

¢ - Statistics and Cha.i'ts‘

There are included in pages 84 to 91, a map of the distri-
bution system; a balance sheet for year ending December 31 1948; oper-
ating revenue and expense statements for year ending December 31 1948;
‘operating data for years 1937 to 1948; gas sendout chart for years 1937
to 1948; and typical daily load chart.

These data are of important interest and contributed in con-
siderable degree to the formation of conclusions and recamnendatione.

3 -~ Proposed Improvements

Study and observation of property and a consideration’of eco-
nomic problems involved indicate that certain improvements should be -
considered. These are listed below and are discussed in moregdetaii"ae
part of Plans P-1, P-2 and P-3 in Section III. -

a - Production Plant

_ , 1 - Restore Otto oven to original capacity by making nec-
!eseary repairs. Replace missing instruments and gages. Operating

- savings will result from improved efficiency and decreased labor
fequirements. '

2 - Repair buildings damaged by bambs.

3 - If maximum plant output is increased to the sum of
the outputs of Otto oven and horizontal retorts, additional con-
denser, naphthalene scrubber, ammonia scrubbed and purifiers will

be required.

b - Distribution System

1l - Repair mains damaged by bombs - remove resirictions

introduced by temporary repair.

2 - New meters are required for those customers not now
metered. Use of dry-type meters is to be preferred, and it will be
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- ﬁdgéirablé to repiace gradually pfeéent wet-type consumer's meters
‘1fﬁi£h dry-type meters. The use qf5dryatype meters will insure great- -
" er accuracy of metering and will eliminate labor now required to
service wet meters.

3 -~ If maximum plant output is increased to the sum of the
outputs of Otto oven and horizontal retorts - additional new lines
-and services will be required for the 2000 new customers which can
be served.

i - Description of Property

a - Production Plant

Plant is located in northwest section of Piraeus, with no
'rail or water facilities, though rail lines are nearby. Plantkand re-
lated facilities occupy approximately 1l,600 m2. Layout is shown on
page 92.

Plant utilizes bituminous coal to produce coal-gas, coke and
tar. Equipment includes one Otto vertical oven and six benches of hori-
zontal stop-end retorts.

l - Otto Otto Oven

: There is one Otto vertical oven consisting of two
;5 .benches of three silica retorts each, with built-in producers, and
_fffwaste-heat boiler. Unit was built by Pintsch in 1938. Total height
© ‘of oven unit is 21.2 m. Ketorts are L.3 m high. Recording calori-
’ hétér, gages, and other inétruments, blowers and pumps are provided.
. There is a skip hoist for elevating coal, coke and coke breeze. A
o hand-operatel larry is used to distribute coal and coke breeze to
'retbrts and coke to producers. Hot coke is moved to quenching tower
by means of hand-ope.-ated car. Capacity of coal bin is LS tons;
capacity of coke bin is 13 tons and capacity of breeze bin is 11
tons. Waste-heat boiler ovperates at pressure of five atmospheres
and supplies steam for the wnit during the last two hours of carbon-

izing in order to produce water-gas.



The unit was designed to produce 10,300 m”~ of gas per day witl
input of approximately 19,350 kg of coal. Normal charge is 2150 kg
per retort and nommal. carbonizing period is 16 hours.

Because of poor maintenance, faulty operation, and low quality“
coal - all incident to the war - side walls of retorts have become
warped so that it is impossible to charge the normal quantity of
ccal, a longer period is required for carbonizing and much time is
lost in freeing the coke which has a tendency to hang up. These
factors increase labor costs and decrease efficiency and capacity
of unit. Present average charge is approximately 1800 kg and car-
bonizing time is 19 hours. Under these conditions, the maximum
daily output fram the unit is approximately 7200 m3, or 35 per cent
lower than design rating.

2 - Horizontal Retorts

’ There are six benches of seven horizontal stop-end re-
torts each. Average charge is 120 kg or 265 1b of coal. Retorts
are charged using a Bronder charging machine, but coke is removed by
hand with rakes. Carbonizing period is 4.8 hours vhich allows five
charges per day per retort. Equipment is reported to have been in-
stalled about 1900.

Assumlng a charge of 120 kg of coal per retort amndl a yield of
S ).292 m /kg (4.7 cu ft/lb), capacity of horizontal retorts is.

7400 m3 of coal-gas per day with six benches in continuous
operation

6100 m3 of coal-gas per day with five benches in continuous
operation.

3700 m3 of coal-gas per day with three benches in continuous
operation.

Records for 12 months ending March 31 1949 indicate that demands

were met with an average of three benches in operation.
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3 - Exhausters

: Two Pintsch exhausters, each with capacity of 720 m3,
480 m3, or 360 m per hour, each driven by three-speed 3-1/2-hp
motor; delivery pressure 200 mm of water, connections 250 mm. In-
stalled in 1938.

ki ~ Condensers

‘ Two condensers, one on exhguster inlet and one on ex-~
hauster outlet, capacity of each 10,000 m3/day. Manufactured by
Pintsch and installed in 1938.

: No. 1 - 110 m2 cooling surface; shell 1.2 m diameter,
5. 3 m high 105 tubes, 76 mm diameter x k. 25 m long. Connections
300.mm.
No. 2 - 56 m of cooling. surface, shell 0.9 m diameter,
4.6 m high; 56 tubes, 76 mm diameter x 3.6 m long. Connections
250 mm. -
' B ' Typical condenser temperatures:

Degrees C
Inlet water 20
Outlet water (winter) 28
Outlet water (summer) 3% 1
Inlet gas 60-71 |
Outlet gas 25

5 ~ Tar Extractors

Two Pelouze and Audoin 750 mm diameter tar exhractors,
~capacity 10,000 m3/day each, connections 250 mm. Installed 1938.

6 - Naphthalene Scrubbers

One Pintsch rotary naphthalene scrubber, 1.3 m diam-
;feter x 1.5 m long, motor driven, connections 250 mm, capacity
10,000 m>/day. Installed 1938.

'7 - Ammonia Scrubber-

One Pintsch rotary ammonia scrubber, 1.5 m diameter
X 2 1 m long, motor driven, connections 250 mm, capacity
10,000 m /day Installed 1938.



’Béﬁ

‘8 - Purifiers
Six purifiers, water sealed. Cast iron construction;

h 5 mx3mxO0. 6m high. Two layers of oxide, 450 kg, connections
400 mm. Capacity LOOO m /day each. Installed 190L.

9 - Station Meters

Two meters.

No. 1 - Drum type, Pintsch, capacity 800m3/hour,
connections 250 mm. Installed 1938.

No. 2 - Drum type, Pintsch, capacity hOO m3/hour,
_ ~connections 300 mm. Installed 190.

10 - Station Governors

Three pressure regulators, Pintsch, 0 9 m, O 8 m and
0.8 m diameter; connections respectively 250 mm,: 200 mm, and 200 mm.
Installed 1938.

11 - Tar Still

One tar still, capacity 700 kg of tar per day.
12 - Holders e

-~ Two holders, one stripped of steel shell.

“No. 1 ~ 23 m diameter, Belgian manufacture, steel
ftank{‘jftwo lifts, pressure 90 mm and 180 mm water, capacity 6000 m3 ,
‘Connections 500 mm. Installed 1912.

No. 2 - 16.4 m diameter, masonry tank below ground
with guide frame, no shell. Connections 250 mm. Installed 1898.
Canacity when complete 24,50 m3 .

13 ~ Plant Shops
Meter repair, machine shops. Standby Diesel power

plant.
1L - Employees - Plant

Reported to be 63 as of June 19L9.



b - Distribution System

The distribution system is shown on map, page 8. This
map shows principal lines, location of plant and thus four meter-reading
districts. It also shows gas pressures existing in the several parts
of the system during peak demand in July 1949. It olso indicates 32
locations of bomb damage to the distribution system. fienerally where
damage occurred, repair was made with available pipe - in many cases
smaller than that called for. Obstructions to normal gas flow have re-
sulted, which are to be eliminated when proper size pipe is available.

The system consists of approximately 23 km of cast iron and
steel pipe 80 - 40O mm diameter and about 72 km of pipe less than 80 mm
diameter.

¢ - Maps and Photographs

A general layout drawing of the gas plant and several
views of various parts of the plant are included in pages 92 to 95.
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CuBIC METERS

THE HELLENIC TOWN GAS €0., INC.
PIRAEUS, GREECE |
HOURLY " SENDOUT
MARCH 10, 1949

TYPICAL DAY

o _Hour W Mcf
R R 6-7 A.M 362 12,8
1300 |- - 7-8 185 17.1 -
S B 8-9 640 22,6
1 9-10 855 30.2 ‘
jpne 10-11 395 33 %
A A 11-12 82 .
1200 B 12-1 P.M. 920 32.5 1
1-2 710 25.1
S 2-3 580 20,5 -
3-1 540 19.1
1100 |- 4-5 490 17.3 -
5-6 470 16.6
6-7 492 17.4
. 7-8 llg6 igB
8-9 462 .3
1000 + 9-10 352 12,3 -
10-11 292 10.3
11-12 130 4.6
1%—1 A.M 158 gf ;
- -2 . .
900 ; 2-3 us5 1,6
3~y 60 2.1
4-5 120 4.2
5-6 260 9.2 ]
Total 10,898 384.8 -
Maximum hour sendout = 995 m? or 0.25 m?/customer ‘or ’
9.2% of tota) )
PR B = 35100 cu. ft, or 8.7 cu.." ft./:
Lo customer or 9.2% of total
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' THE HELLENIC TOWN GAS COMPANY ING

[¢]
O R L0
| ,mid.ﬁngl and Installations § 822,061
- Gash and Bank Deposit S 10,158
‘Materinl Stores o ' 25,646
s | | s
" Debtors : 86,601
: : 'vPr;ﬂsio;ul Accounts ‘ © 29,0m
" order Acoounts : 2,169
| $ 951,672
Losses in 1948 : 11,637
| R $1,023,309
Clatns for co-pcnumnotmm 29,570
A $2,052,679
LIABILITIES
Social Cspital (Sheres - 80,000)
On 31-12-29L4 1,049 .
Readjustaent 193,126 | 8 29k,176
Reserve Fund | 3,083
Reserve Fund for Recovery of Capital 10k,31
Reserve for ths Amcrtisation of Real Estate and Plant 402,886
Sundry Provisions . 20,000
Creditors o 168,731,
Provieional Accounts - ’ 15,74
Order Accounts : . 2,169
New Readjustment of Curronoy. 112,209
§2,023,309
Eatimate for the Recovery of loasses 29,570
41,052,879

\
Note Data on these sheets were obtained from available sources., Figures
were originally in drachmae and, Ior oconvenience, have been converted
to US dollare on basis of 10,000 draciz=s per US dollar.




THE HELLENIC TOWN OAS COMPANY INC
C

DPERATING REVENUE AND EXPENSE
12"TONTRS ENDING DECEMBER 31 1948
SUMMAKY
US Dollar Equivalent
(10,000 Drachmae per Dollar)
Operating Revenue . :
Gas - Residential $142,111
Industrial 74,209
Total $216,320
Special Charge on Oas 3L
Meter Rental : 18,136
Miscellaneous 1,060
Total Operating Revenue. . $272,927
Operating Expense ) . ‘
Production - Coal Gas y $.89,602
Storage 2,700
Total s $ 92,302
Distribution 1. © § 35,550
General and Administrative Expense . - e $135,181
Taxes : St $ 4,711
Total Operating Expense . . . . : $267,7uk
Net from Operation ) : : $ 5,183

‘ DETAILS OF OPERATION .
(Dollar Figures Nepresent U3 Dollar Equivalent
@ 10,000 Drachmae per Dollar)

Revenue and Sales
Revenue per Realdential Consumsr k.12
Revenue per Industrial Consumer - 91.96
$53.70
Metric Units English Units
Sales per Residential Consumer 553,8 »3 19,55 Mef
Sales per Industrial Consumer ; 2096.6 3 38,71 Mer
‘ 662,6 03 23,39 Met
Average Residential Rate ‘_ $0,080/3 $2.26/Mct
Average Industrial Rate : 0,08l /m3 2,38/Mest
$0,08)/n? $2.30/Mes
Production . T
Coal Gas Produced : . . Ll
Vertical Oven 656 1 /ton 10.5 cu £t/1b
Horizontal Retorts : Lk »3/ton . 7.2 cu £t/1b
Bench Fuel '
Vertical Oven ' . 26.2%
Horizontal Retoris 18.6%
Coke Produced S 75.2%
Tar Prodwced - per ton carbonized : 35.7 kg/ton 9,78 gal/2000 1
Heating Value as Distributed S ha2oo kg-c::;}/l3 L70 Btu/cu £t
Preduction Cost - based on gae produced T $0.026/, $0.723/Met
based on gas sold C $0.035/m3 $0.979/Mot
Distribution Expense ) » ‘
Ervense per Consumer L $6.83
General and Administrative Expense b
Expense per Ccasumer & $33.56
Nuzber of Consumers
Residential 3,221
Industrial 807
Total 4,028 ) . .
Unaccounted-for Gas 26% . 94k, 000 - 33,310 Mcf
Unaccountad-for Gas per mile of 3-in, 387 Mef
equi.alent main

Note Discrepancies in relationship between amount nf coal carbonized and yields of coke and

T gas can probably be explained by one or more of following factors: errors in inventory,
errors in plant metering or delivery of gas iaving substandard heating value, Accuracy
of determination of gas sold and gas undccounted is, in addition, clouded by fact that
there are approximately 300 unmstered consumers,
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THE HELLENIC TOWN GAS COMPANY INu

PIRAEUS _GREECE

OPERATING REVENUE AND EXPENSE
12 FONTHS ERDING DECEMBER 31 198

DETATIS

(Dollar Figures Represent US Dollar Equivalent

@ 10,000 Drachmas per Dollar)

Omx;uung Revenue

as - Residential - 1,764,000 o fal2,m
Industrial - _ 865,000 m 74,209
Total 2,669,000 & $216,320
Special Charge on QOas c
Heter Rental
Miscellaneous
Operating Expense
I - Production
Vertical Oven - 2,482,000 & produced
Labor - Salaries $ 8,200
Oven Labor 30,018
$ 38,218
Coal Carb 3,782 ton @ $16,35 $ 61,868
Oven Fuel  99) ton & $35.60 35,347
Watar 363
Power 15
Misc __n
’ $ 98,609
Haintenance
Labor $ J,800
Material .62
$ 8.L12

Total Labor, Material & Maintenance - Vertical Oven
Horizontal Retorts - 1,131,000 o produced

labor
Salaries $ 8,200
Bench Labor 25,2l
$ 33,047
Coal Carb 2,521 ton @ $16,35 $ L1,2l5
Bench Coke L6B ton @ $35,98 16,837
Water 121
Pomer 1)
Misc 1,373
$ 59,58
Haintenance
Labor $ 3,200
Material __2.612
‘ 5.812

Total Labor, Haterial & Maintenance - Horisontal Retorts
Total Labor, Material & Maintenance for
Vertical and Horirontal - 3,613,000 m produced
Exhausters, Purifiers and Misc Equipment -
Labor $ L,200

Pomwer 400 -
$ L,600
Hantensnce
Labor $ 3,000
Material 220
$ 3.220

Total Labor, Material and Maintenance

$216,320

.11
18,136
1,060

$272,927

$ 38,218

s 98.609: :

3 8,l12

5,239

$ 33,U7.

59,59

$ 5.812
8 98,08

$2101,087

$ L,600

$ 3,220
$251,907

Note Dats on these sheets were obtained from available sources and were not originally in break-
down form presented here. Some rearrangement and allocation has been arbitrarily made,
based on study of operation or property., Expense and revenue figures were originally in

drachmas but, for convenience, have been converted to US dollars on basis of 10,000 drachmae

per US dollar,

Per -3 Per Mcf
Sold Sold
$0,080 $2.26
0,08l 2,38
$0.081 $2.30
0,01L o.ke
0.007 0,19

- 0,01
$0,102 $2.90
Per o ) Per Mcf

Produced Produced

_ $0,015 “$0.436 - -

- 0,040 ‘$1.125"
$0.003 $0,096 -
$0.058 $1.657
$0,030 . $0,838
$0.053
$0.005 $0.146
$0,088 $2.476
$0.068 - L9
$0,070 $1.974




PIRAEUS - OPERATING REVENUE AND EXPENSE
CONTINUED

Residual Credit

Coke produced UL,743 ton @ $31.67
Tar produced 225 ton ¢ $33.47
Bresze 507 ton @ § 5.97

Residual Operating Expense

Labor
Materizl and Water

Residual Maintenance Expense

Labor : -
Material i 14300
S8 3.450

Net Residual Credit
Net Production Expense

Storage

Maintenance i
Labor . 112“
Material 1,500

o $ 2,700
Total Production Expense
Total Production Expenes
11 - Distribution
Operation

Labor .

Salaries $ 8,200
Operation 8,000
Heters 2,000

$ 18,200

Material
Distribution $ 1,000
Meters . hoo

$ 1,L00
Maintenance
—_—

Labor : AT
Distribution 411,200
Meter Repair ' 2l 2500

© $.13,700 i

Haterial
Distribution
Heter Repair

Total Distribution Expanse
111 - Qeneral and Adminiatrative Expense

Salaries $16,332°

0ffice Clerks . 16,000

Total ‘ 892,332
Direction : e

Military Expense
Medical Expense
Insurance Expense
Cars and Trucka
NMiscellansous

Total General and Administrative Expense
IV - Taxes

Total Operating Expense

Net from Operation

( ) indicates credit

($159,69L

(#$170,255)
$ b,500
¢ 3.b50

($162,305)
89,602

$ 2,700
$ 92,302

$ 16,200

$ Lloo
$ 19,600

e
$ 35,550 -

L

$ 92,332

$135,161
$ L
$267,70L
$ 5.8

Per o
Produced

(80.005) - .
80,025 -

40,026
or o

0,035

$0.050
$0.002
40,100
$0.002

Per MNef
Produced

T {f1.272)
‘80,702 ¢

$0.723

Per Mcf

Sold

$0.979

R 5 1 R

0,L35
$.050
$2.80L1
$0.059

%
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THE HELIENIC TOWN OAS COMPANY INC
T PIRAEUS GRERGE

ANNUAL OPERATING DATA - METRIC UNITS

Gas Lost or
Annual Annual Unaccounted Haximum
Production Sales of Per Cent Daily Nusber
of Gas Gas of Sendout of
Year 1000 m3 1000 o3 1000 o} Production 1000 Consuters
1937 1,662 1,200 L62 27.08 6,63 2,779
1938 1,973 1,398 575 29.1 6,87 3,223
1939 1,851 1,52k 327 17.7 .79 3,520
19L0 2,18 1,559 759 32.7 7.68 3,550
pUIAY 1,803 1,178 625 3.7 6,72 3.3
1942 2,054 1,LLo 61 29,9 7.0 3,b95
19L) 1,763 1,303 L60 26,1 6.78 3,5L9
19k 957 s01 L56 L1.6 5.05 3,270
1945 2,h19 1,31 1,0L8 L3.b 9.18 3,623
1946 2,996 2,136 860 26,8 10,38 3,813
1947 3,392 2,659 733 21,6 u,bo 4,005
1948 3,613 2,867 9Lé 26,2 12,50 ““h,ws
26,801 18,936 7,865 29.L 1
$ .
ANNUAL OPERATING DATA - ENOLISH UNITS
QOas Lost or
Annual Annual Unaccounted Haximim
Production Sales of Per Cenl™ Dally Nuzber
of Gas Qas of Sendout of
Year Mef Hef Hef Production Mef Consumers
1937 58,690 42,370 16,320 27.8 2341 2,779
1938 69,670 49,360 20,310 25,1 2l2,6 3,223
1939 65,360 53,810 1,550 17.7 275.1 3.520
194¢ 81,850 55,050 26,800 32.7 2Nn.2 3,550
1901 63,660 41,600 22,060 3L.7 237.3 3,31
9L2 72,530 50,850 21,680 29,9 261.3 3,495
1943 62,250 46,010 16,240 26,1 239.4 3,549
1944 33,790 17,690 16,100 L7.6 1768.3 3,270
1945 85,410 L8,k10 37,000 L. 32L.1 3,623
1946 105,790 75,420 30,370 28.8 366,5 3,813
1947 119,770 93,890 25,880 21,6 ko2, 4,005
1948 127,580 9k,170 33,410 26,2 Lia.y '
946,350 668,630 277,720 A
OPERATING DATA - METRIC UNITS "
"PONTHS FRDING DECEMBER 31 19|
3 Gias Lost or
Coal Coke Cas Qas Sold - 1000 m Unaccounted
Carbonized Produced Produced Commarclal Fer Cent
Metric Metrio 1000 and 3 of
Tons Tons Tons {Coal Qas) Residential Industrial 1000 o Production
Janu 1948 - - - L 157 78 79 25,2
Fobm‘:{v 19LE - - - 294 153 70 n 24,2
March 194€ - - - n7 163 7 77 b3
April 19L€ - - - i 162 n 76 244
May 194E - - - 302 153 72 m 25.5
June 1948 - - - 268 148 3 67 23.3
July 1LE - - - 275 o n 7 26.9
August 1248 - - - 267 uh & 314
September 194¢ - - - 269 132 n & 2b.5
Cctober 1948 - - - 3o U6 7 86 28,3
Novezber 194€ - - - pi%) 154 76 83 26.5
December 19LE _— - = 52 12 8 ] 2.0
6,300 5,250 3,613 784 8es 9Ll 26,1
OFERATING DATA ~ ENGLISH UNITS 6
"JORTS ENDING DECEFEER JT 19k
Ges Lost or
Coal Coke Gas Qas Sold - Mcf Unaccounted
Carbonized Produced . Produced CRASTCIRL Fer Cent
Short. Short Short Nel and of
Tons Tons Tona (Coal gap) Residential Industrial Mcl Production
January 1948 - - - 1,080 50540 2,750 2,790 25.2
February 19548 - - .- 10,380 5,L00 2,470 2,510 2h.2
March 1948 - - - 1,196 5,760 2,720 2,710 24,3
April 1948 - - - 10,980 5,720 2,580 2,660 24.L
Hay 1948 - - - 10,660 5,400 2,540 2,720 25.5
June 1946 - - - 10,170 5,230 2,560 2,360 23.3
July 1948 - - - 2,710 4,590 2,510 2,610 26.9
August  194C - - - 2,30 4,030 2,Lko 2,700 3.4
September 194€ - - - 9,500 1660 2,510 2,330 24.5
Cctober 1948 - - - 10,730 5,160 2,5L0 3,030 28.3
November 1548 - - - 11,050 5.4k0 2,680 2,930 26.5
Decexber 1948 - - - 12,630 6,070 2,930 3,6%0 29,0
6,989 5,800 207 127,550 63,000 31,250 33,310 26,1

Discrepancies in relationship betmeen amount of coal carbonized and the ¥yields of coke
and gas can probably be axplained by one or more cf the following factorss errore in
inventory, errors in plant metering or delivery of gas having substandard heating value,
Accuracy of determination of gas sold and gas unaczounted is. in ad

fact that there are approximatyly 300 unmetered consumers.

dition, clouded by
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THE HELLENIC TOWN GAS COMPANY INC
PIRAEUS GREECE

Horizontal Retcrt House
Plant Office
Abandoned Holder

Condensers



THE HELLENIC TOWN GAS COMPANY INC
PIRAEUS GOREECE

Exhausters
and Tar Extractors

. Vertical Qtto Qven
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THE HELLENIC TOWN GAS COMPANY INC
PIRAEUS GREECE

Retort House
and Tar Still

6OOQ'm? StorageiHolder
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C — CITY OF PATRAS - GAS DEPARTMENT

1l - General

The production plant and gas distribution system in Patras is
owned by the city of Patras. The property has an estimated present
value of $110,000. Facilities have been idle since November 25 1939,
when they were closed down because of wartime fuel shortages. At that
time the annual production was 665,000 m3 and 1135 consumers were served.
A general description of the property appears in pages 98 to 100.

Patras had a population of 79,000 persons in 1940 and the
present population is estimated to be 87,000.

2 - Operations

a - Production

Gas plant consists of (1) a vertical Otto oven installed
in 1929 with a design capacity of 3600 m3 (127 Mcf) of coal-gas per day
‘and (2) six benches of horizontal stop-end retorts having a maximum ca-
pacity of approximately 4900 m3 (173 Mcf) of coal-gas per day.

Plant has suffered same damage from bambing, some deteriora-
tion resulting from idleness and same loss of motors, instruments and
miscellaneous parts which were reported to have been removed by the
Germans during the occupation.

The Otto oven is in generally good condition but repairs to
the coal handling equipment are required and new exhausters, condensers,
meter and station governor must be provided if plant is to operate again,
The gas holder has iis crown collapsed and has shrapnel holes, but can
be repaired. Coal pier which served the plant has been destroyed by
bambing and must be rebuilt if coal is to be received by water.

. -Of the horizontal retorts, only four benches are suitable for
rehabilitation.

b - Distribution

As may be seen fram the map on page 101, the city was sup-
plied by a well designed system with mains of a larger size than are
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usually found in a city of similar size. A 150 mm cast iron bell and
spigot joint in eastern part of system was examined in June 1949 and
Jute packing was found to be in good condition.

Both wet- and dry-type meters were used and presumably all of
these are in warehouse storage. Condition of many of them is doubtful
and it is estimated that possibly 200 meters can be rehabilitated out
of the 600 oil- or water-sealed meters and 300 dry meters in storage.

3 - Rehabilitation

It is considered that facilities can be rehabilitated»and sys;
tem operated to supply approximately 2000 consumers. The following. re- :
pairs will be required. These items are considered in further detail as |
part of Plan B-1 in Section III. -

a - Production Plant

1 - Replace missing equipment on Otto oven and.rehabilitate .
for service.

2 - Repair horizontal retorts.

3 - Provide and install two exhausters,b
station meter and one station governor;z

one condenser, one

h Repair gas holder

5 - Repair coal pier and tr‘

6 - Repair buildings damaged by banbs

ip;fEDistribution System

‘1 - Inspect and repair Lz00 services .and'install' 600 new

' services.

2 - Provide and install 1800 new consumers' meters -:dry
type.

3 - Make miscellaneous gas main repairs.
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k- Description of Property

a f- Production Plant

Plant is located west of city on Bay of Corinth, and
facilities occupy approximately L9LO m .

Plant has not operated since November 1939, when it was closed
down because of wartime fuel shortage. Since then, plant has suffered
same damage from bombing, same deterioration resulting fram idleness and
sane loss of motors, instruments and miscellaneous parts which were re-
moved, reportedly by the Germans.

Plant utilized bituminous coal to produce coa’-gas. Equipment
includes one Otto vertical oven and six benches of horizontal stop-end
retorts.

1 - Otto Oven

There is one Otto vertical oven, installed in 1929,
consisting of one bench of three silica retorts, with built-in pro-
ducer and waste-heat boiler. Total height of oven unit is 11.5 m.
There is a skip hoist for elevating coal, coke and coke breeze, but
motor and cable are missing. Instruments and various blowers and
pumps are missing. Overhead bin has compartments for coal and coke
breeze for retorts and coke for producer. Capacity of coal bin 13;
ten tons. Unit includes a coke car and track.

1 New retorts were installed in 1939 and retorts and producer
“are in good condition.

’ Unit was designed to produce 3600 m3 of coal-gas per day with
daily input of approximately 6800 kg of coal. Normal charge is
2150 kg per retort and normal carbonizing period is 23 hours.

2 - Horizontal Retorts

There are six benches of seven horizontal stop-end re-
torts each. Average charge was 120 kg or 264 1b of coal. Carboniz—
ing period was 4.8 hours which allows five charges per day per retort.
Date of installation is unknown but equipment is quite old. Iron
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,;work 1ncluding mouthpieces, doors, etc is in fair condition. Only.
“four benches are suitable for rehabilitation.

Assuming an average charge of 120 kg of coal per retort and a
‘Tyield of 0.292 m /kg (4.7 cu ft/1b), capacity of horizontal retorts
s
. "h910 m3 of coal-gas per day with four benches in continuous
operation. v : ”
13680 m of coal-gas;perzday,withﬁthreegbenohestih continuous
Operation.

2h50 m of coal—gas per day with mo benches in continuous
_operation.

3 - Exhausters

e Two exhausters, originally motor driven but motors
fmissing, connections 250 mm. Poor condition necessitates renlace
fment if piant is to be operated

b - Condensers.

| Two condensers, 1.3 m diameter x 3. 8 1 m high and 1‘16“,
dimmeter x 4.6 m high, connections 250 m. Poor condition necessi~
‘tates replacement if plant is to be operated.

5 - Naphthalene Scrubber

One rotary naphthalene scrubber, 2 m diameter x 1.3 m
long. Formerly belt driven from shaft, but shaft and driving motor

are missing. Connections 250 mm.

6 - Ammonia Scrubber

One rotary ammonia scrubber, 1.3 m diameter x 2 m long.
Formerly driven by same drive used for naphthalene scrubber.

7 - Purifiers

Four purifiers, water sealed. Cast iron construction
with steel tops; bm x 4.9 m x 0.7 m. Amount of oxide required not
known. Capacity not known. Manufacturer Siry-Lizars, Milan Italy.



8 - Station Meter

One meter, drum type 1.8 m diameter x 1. 8 m long,
 connections 250 mm. Capacity unknown. ' Poor condition necessitate¢
~replacement if plant is to be operated.

9 - Holder

One holder, in fair condition but crown is collapsed
and has shrapnel hole; 20.5 m diameter, two lifts, capacity 3300 m3.
“connections 250 mm.

10 - Coal Pier

Destroyed by bombing. Must be replaced if coal is to
‘be delivered to plant by water - otherwise a three kilometer truck
khaul from railroad yards will be required for delivery.

b - Distribution System

City is supplied by a syetem that ‘appears to be: properly
laid out and sized. The distribution map . is'ehown on pageloi Ther
were 1135 consumers in 1939.

There are approximately 30 km of lines. or approximately 26 5
linear meters per consumer (as of 1939) Of thisvjotal, approthately
19 km are under 80 mm and 11 km are fram 80 mm to 300 mm in dismeter.
A 150 mm cast iron bell and epigot Joint in eastern part of system waas
examined in June 1949 and jute packing found to be in good condition.

1l - Meters

Both dry- and wet-type meters were used and presumably
all are now in storage in warehouse. Condition of many of them is
doubtful and it is estimated that possibly 200 meters can be rehabil-
itated out of the 600 oil- or water-sealed and 300 dry meters in

storage.

¢ - Maps and Photographs

General layout drawings of gas nlant and distribution sys-
tem and several views of gas plant and city are included on the following

pages.

100
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CITY OF PATRAS

PATRAS GREECE
GAS DEPARTMENT
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CITY OF PATRAS

PATRAS GREECE
GAS DEPARTMENT
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CITY OF PATRAS . 105
PATRAS GREECE
GAS DEPARTMENT

General View of Holder,
Vertical Oven and Plant
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CITY OF PATRAS
PATRAS GREECE
GAS DEPARTMENT

View of City

View of City
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. D = CITY OF SALONIKA - GAS DEPARTMENT

l - ggperal

In 1917 the western section of the city was destroyed by fire.
This area included practically all the consumers- of the then existing
gas company and gas plant was abandoned.

2 - Production Plant

_ Plant was located at a point four kilameters west of center
of city in what is now the industrial section. Plant consisted of hori-
zontal stop~end retorts for the production of coal-gas. Little is known
of its size except that holder had capacity of 5050 m3. Based on prac-
tice, it is probable that plant had a capacity of 8000 - 10,000 mj/day.
A brick stack and foundation of the holder are only remaining parts of
plant. The old retort house is now used as a city warehouse and three
additional buildings have been erected on the site. Site is irregular
in shape and dimensions are 132m x 118 m x 137 m x 100 m. There is
also a right of way 15 m wide x 183 m extending to the bay where a coal

pler was formerly located.

3 - Distribution System

There is no available record of location, size or length of
the various distribution mains and city officials advised that some had

been removed when pavement was laid.

iy - Rehabilitation

Rehabilitation appears to be out of the question. In the
first place, there is nothing left of the production plant except the
site. The distribution system, even though it were found in good condi-
tién, which is highly improbable, would be inadequate for present-day
requirements. To provide manufactured gas in Salonika, a camplete new
production plani and distribution system would be required.

- 5 - Desnription of Property

There are no data available other than that given above.
a -~ Photographs
Two photographs on following page indicate present state
of production plant.
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CITY OF SALONIKA
SAIONIKA GREECE
GAS DEPARTMENT

Foundation and
Part of Guide Frame
of Former Gas Holder

.~ Retort Stack
Former Retort House Now
Used as Warehouse
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E - CITY OF VOLOS - GAS DEPARTMENT

1l - General

The city of Volos had a population of 55,000 in 1940 and pres
“ent population is estimated to be approximately 60,000.

The production plant and distribution system are owned by the
city of Volos and were operated by a concessionaire until 1939, when |
plant was closed because of wartime fuel shortage. Ceneral description
of property is given in pages 110 to 112,

Operating data for years 1935 - 1938 are shown below. Sales
per consumer were very low and unaccounted gas was very high.

Year 1935 | 1936 | 1937 | 1938
Nunber of Consumers (Average) 634 658 724 769
Coal Used - Metric Tons 1234 | 1234 | 1234 | 1479
| cas Produced - 1000 m> 3b ] 351 | 366 | L35

Gas Produced - mB/Metric Ton 279 285 297 294 |
Gas Sold - 1000 m> 202 | 22| 29| as |
Gas Sold - m>/Consumer ‘*w‘1f éQ::gf “kﬁ'g 319 |

Gas Unaccounted for - %, :

2~ Production Plant

As a result of the war, there is very little left of the
plant. Most of the iron work of the retorts, one entire holder, and
most of the principal equipment has disappeared. The retorts are use-
less, the brick stack is about to fall and a canplete new plant is re-
Quired if gas is to be produced.

3 - Distribution System

The mains were installed about 1905 and have been out of ser-
vice for ten years. A 150 mm bell and spigot joint was examined in
June 1949 and it was found that sealing jute had deteriorated to dust.
The gas leakage was very high when the property discontinued operation
and it is probable that many joints would have to be repaired before re-
suming operation.
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L4 - Rehabilitation

The condition of production plant precludes its rehabilitation.
A new production plant and the repair of the existing distribution sys-
tem would be expensive. The limited mumber of potential consumers and
the fact that the city has no water system (thereby eliminating the rev-
enue from water heating) makes it extremely doubtful that a manufactured

gas system for Volos can be justified.

5 - Description of Property

a - Production Plant

Plant is located in western section, approxtnately one
kilometer from center of city. Plant and related facilities occupied
10,130 m2. In June 1949 most of the buildings and area were being used

to house war refugees.

Plant was built vin the period 1887 - 1900. It has not oper-
ated since 1939 when it was closed because of wartime fuel shortage.
'The'plant has suffered deterioration from idleness and considerable
'1¢ss of equipment which was removed by the Germans.

Plant utilized bituminous coal to produce coal-gas.

1l - Coal-Gas Manufacture

; There are six benches, or groups of retorts, with

ndirect-fired furnaces. Each bench contains seven horizontal stop-
‘,-end retorts, 2.1 m long. Retorts were found to be useless and be-
':fyond economic rehabilitation. Most of the iron has been stripped .
n ‘and such parts that remain, including brickwork, are in extremely
‘. poor condition. Brick chimney, 24 m high and 3 3 n x 3.3 m at base
d’{is leaning and appears about to collapse. It was reported to have
faﬁeen shaken by bambing in 1940.

Units probably produced 6000 - 7000 m3 of coal~gas per day
"~ when plant was operating, based on an estimated normal charge of
100 kg of coal per retort and a four-hour carbonizing period.
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2 - Exhausters

Two exhausters, French manufacture, capacity unknown,
‘belt driven by one horizontal internal canbustion engine which used
“coal-gas for fuel. :

3 - Condensers

Two condensers, 1 m diameter x 4.5 m high and 0.8 m
diameter x 4.5 m high. There is no regular town water supply,rand
these condensers were cooled by pumping spring water. Pumps; noWd
nmissing, were driven by belts from the exhausters.

:_ 4 - Ammonia Scrubbers

o - -~ Two ammonia scrubbers, 1.2 m and 0.9 m diameter x
fth”mvhizh;'(Connections 230 mm. Very poor condition.

5 - Purifiers

Four purifiers, water sealed. Cast iron construction,,n
~2.4mx 3.3mx 1.3 m. Connections 230 mm. Amount of ‘oxide not
;known.. Capacity not known. Very poor condition.

6 - Station Meter

One drum type, French manuractu£¢*~'”"'"‘g&;ﬁ;{;?;i :
_b;9ﬁmflong. Connections 230 mm. Capacity,not:knqg#}f

7 - Station Governor

Very poor condition.
8 - Holders
Two holders.

, No. 1 - 16.5 m diameter, masonry tank, single lift,
connections 230 mm. Steel shell has been stripped. Original capac-
ity 1200 m°.
ﬁ No. 2 - 12.5 m diameter, masonry tank, single lift,
connections 180 mm. Top split. Capacity 500 m.
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b - Distribution System

K ;!SyStem is reported to have included approximately 20 km of
pipe. with sizes ranging up to 250 mm diameter.

Mains were installed beginning about 1900 and have not been
used since 1939. A 150 mm cast iron bell and spigot joint of older vin-
tage was taken apart and it was found that the Jute packing had crumbled
to dust. This condition undoubtedly exists in many other old joints.

It is extremely doubtful that joints in such condition can be made gas
tight without recaulking or clamping.

> - Photographs
Several photographs showing condition of gas plant are in-
_cluded on the following pages.



CITY OF WOLOS
VOLOS GREECE
GAS DEPARTMENT

View of Retort House
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CITY OF VOLOS
VOLOS GREECE
GAS DEPARTMENT

Retort Stack Scrubber

Damaged By Bombs;

and
In Danger of Falling

Condenser



CITY OF VOLOS
VOLOS GREECE
GAS DEPARTMENT
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View of Horizontal Retorts - Bad Condition
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